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OVERVIEW OF 
COMPUTER SYSTEM 


© 
After completing this braid ye. S 
vill be able to: - i f $ 
æ Identify computing devices. S 


av 
æ Define the term computer and its basic operations. . i 
. Define and classify types of computers (micro, mini, mainframe, Preomputer and mobile computing). 

® Differentiate between hardware, software and firmware, 

e Describe application software and system software, 

® Define the terms licensed software, open sourcegoftware, shareware and freeware 


® Define Various input/output devices and undgfstand their working principles. f 
© Differentiate between hardcopy and softcdpy) 
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UNIT INTRODUCTION 


ms are now commonplace in every part of our life. This unit introduces the basic 
th Om| 

ake up risk san puter pods sere ae he parts to all computer systems; the 

e software. Hardware ‘is the Collective name given to all the devices that make up a 

lem. Software is the term used for the actual programs that allow the hardware to do å 


useful job. Eee is made up of a series of instructions that tell the computer what to do 


_— | 


— Broverions: computer syn <a 
mi 4.1 INTRODUCTION TO COMPUTERS 
compute’ » 

(A computer is an electronic device that accepts data (as_Input), performs 
operations (as Processing) on data at very high speed and produces the results (as 
emu is a programmable machine that executes a programmed list of instructions 
that it is provided) 

Computers are composed of the central processing unit (CPU), input devices, output 
devices, secondary storage, and communication devices. The CPU is the main component of a 
computer that interprets and executes instructions. 


* A digital computer is a machine that can solve problems for people bYecarrying out 
instructions given to it. A digital computer consists of an interconnected system of processors, 
memories and input/output devices. A simple computer system is shown inFig.1.1. 


7) in 


Centrai HNO OGY F. aN A ĝi 
Preesesing Unn >| en | ormally think of computers 


N y 

[D toys, microwaves and MP3 playe! s. We 
use computers all the time, often without 
even knowing it! 


Fig.1.1 A simple computer system 


41.41 COMPUTING DEVICES 
All machines, components or devigés that contain embedded, specialised computers are 


Called computing devices. For examplé*ATM machine, Digital alarm clock, Digital washing 
machine, Microwave oven, Toys, Gelhphones, CD player, etc. are computing devices. All these 


Digital Washing Machine 


Celt Phones 
Fig.1.2 Computing Devices 


ble of performing thésfollowing basic 


Rerorming arithmetic and 
ns include 
ivision while 


Processing 


PUT > PROCESS Em ooi logical operat 
g addition, subtract 


logical operatior 


STORAGE 


id 
and de 


"Fig.1.3 Basic operations of a computer Output operation nding r 


Ory 
5 to an output device. 


Storage operation: Writing data to a storage dace 1 disk flash dive 
The purpose of a computer system ise t data, process it and as a result of 
Processing, produce output in the form of usei information. Th > input unit of computer presents 


Gaia to the processor for processing. Tu@yesults of pro sing of the data are displayed on the 
monitor screen, printed on paper or seto any ot utr rst Je device A 


11 c 
ZAS CLASSIFICATION OR BIGITAL COMPUTERS ed 
f 3 225 
are Several factors thateke computers different from each other. These factors are physical 
24 í ee 


There 
size ta speed, etc. Base Wi these factors, computers are classified into four categories 
mpor experi / 1 by bel N all 7 e 
ETE S} molet DO YOU KNOW? 
Mainfram uter j . The first electro-mechanical computer 


| was developed in 1939. 
| (Get more info fromthe Internet) 


rid oy iS ¥Ccara 
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Supercomputers are the largest, the most expensive and 
powerful computers. They are used to process complex 
calculations as well as designing and controlling of complicated 
machines, such as rockets and fighter planes. Supercomputers 
are also used in nuclear research and weather forecasting which 
requires huge amount of calculations to be performed at high 
speed, The best known supercomputers are built by Cray Inc. a 
American supercomputers manufacturers and IBM/In Pak 
Supercomputers are used in many organizations, like A 
Energy Research Centre/A supercomputer is shown in Fig. 


A l j a a S 


= Ral, Overview of Computer System 

: contain embedded computer chips which allow these devices to do special computing 
tasks, for example the computer of ATM machine gives banking transactions facilities, the 
computer of Digital alarm clock sets the time for alarm and manages calendar, and the computer 
of Digital washing machine can be programmed to wash clothes. Some important computing 
devices are shown in Fig 1.2. 


MA2 BASIC OPERATIONS OF A COMPUTER 


Any computer system, regardless of 


Operations which,are shown in Fig.1.3 LIBS ocnatinoul 
WHENEVER we given dot i ¥ 
Input operation: Accepting data for process 


p enia larger, more expensive and more powerful 
Tee red to minicomputer but less powerful than 

mputer.(They are used in large corporations, banks, 
universities and scientific laatsiechtaintrames usually fill a 


large ee because they include many types of peripheral 
device) ® 


A typical mainframe can execute about trillion instructions per 
second (TIPS) and can support thousands of users. 


Some examples of mainframe are IBM's zEnterprize EC12, EC 
196 and HP 16500 Series. 


A mainframe is shown in Fig.1.5. 


Minicomputer 

These computers are larger and more expensive than 
Microcomputers. Minicomputer and its peripheral equipment 
can usually fill a small room 

Minicomputers can support hundreds of us@rerat a 


time. Minicomputers are faster than microcomptters. They 
an execute billions of instructions per second¢BIPS). These 
computers Can process more data than mierecomputers 
Minicomputers are widely usedgin Yndustrial process 
Control, scientific research and smallplisiness app! ns 
Due to advancement of.#@chnology, the differe Fig.1.6 Minicomputer 
between the performance of microc tren and hinicomp uier is gradually decreasing. As a 
result, modern microcomputers are replacing the more € sive minicomputers. 
Examples of amputar are IBM System/36, D DP, VAX Series, HP 3000, etc. A 
minicomputer is sheer in Fig.1.€ 
Microcomputers 


© (Micre@aputer shown in Fig.1.6, is. the smallest and 
least expensive computer) Its small size is a result of LSI (Large 
tion) and VLSI (Very large Scale Integration) 
logi S/A modem microcomputer can execute millions of 
ctions per second (MIPS)}Žithough, this is very fast but it 


al microcomputer (as shown in Fig.1.7) consists, 
Mouse, a Monitor and System Unit. 
; ome for personal use as well as 


4 k B 1 overview of Computer: 
e on microcomputers. A microcomputer can easily fit on a desktop or in 
form of laptop computer. 
examples of microcomputer are IBM Thinkpad, Toshiba Satellite series, Dell XPS, HP 
À ind Apple series. 
MODERN USE OF COMPUTERS IN TODAY'S LIFE 
ile Computing 


= 


It refers to a variety of small portabie devices such 
as shown in Fig.1.8 that allow peopléto access data 
and information from anywhere in@ Wireless network 
system. Mobile computing deviees run on batteries 
and have limited functionality as compared to 
laptops. Popular mobiteomputing devices are 
tablet PCs, PDAs (Refsonal Digital Assistants) and 
smartphones. 


Fig.1.8 Tablet PC and PDA 


vi, Internet of Things (loT) 
af d Intemet of Things (loT) is the interconnectionsbetween computer network and physical 
devices to collect and exchange data. Devices usadUn daily life can be equipped with wireless 
Connectivity, and embedded with software, seng? actuators, cameras, microphones and other 
instruments that enable them to collect and shatétdata. All kinds of household items can be modified 
to workin an Internet of Things system. JiteSé device are known as smart devices and they are 
) designed in such a way that they can igt6ract with human beings through wireless connection. 

_ Smart home is a popular application of IoT. In future, IoT will allow us to switch on air 
conditioning before reaching home or switch off lights after leaving home. There are homes 
equipped with various types of electronic devices that can be controlled remotely with smart phone 

= Or computer through loT f 


oF Cloud Computing 
of 


puting requirements. 


of cloud computing is that you don't have to buy and maintain a complex 
š cost of buying computers and peripherals. Besides, you are not worried 
date and other problems related with system security and reliabil 


loud computing is that it requires a reliable high speed 
ne you are working. Another disadvantage of cloud 
data | $ em | 


on someone else's system in an 


is a centralized location for collecting, storing, processing and distribution of vast 

data. It consists of servers, routers, switches and backup equipment. A data center facility 

requires air conditioning, fire suppression, smoke detection and security entry. It may be 
t in a room, an entire building or a group of buildings. Organizations such as government 

= agencies, banks, educational institution, telecommunication companies and social networking 
Services use large amount of data and thus have requirement for data center. Many companies are 
moving their data centers to cloud services to cut the cost of running their own computing networks 
and servers. 


1.1.5 COMPUTER HARDWARE AND SOFTWARE 

j A computer system consists of hardware and software. 
Hardware 

` All physical components of computer system, such as mefiltor, keyboard, hard disk, 
printer, along with the circuitry connecting them are known as.computer hardware. Computer 
hardware is what you can physically touch and see. In simple words all tangible parts of 
computer system are referred as hardware. 
Software 

Software is any set of instructions, also callediprograms, which are given to the computer 


to perform any task or to do any activity. It tallsthe computer what to do and how to do. 
‘Programming languages are used to prepareSoftware 


A computer cannot do anything of iS own. It must be instructed to do a desired job. 
Hence, itis necessary to specify a sequence of instructions, which a computer must perform to 
Solve a problem. For example, word-processing software, spreadsheet software and database 
Management software may contain'many programs for creating, editing, formatting and printing ,. 
different types of documents, write the nawe of system saflwawe s appliat 

1.2 TPES OF COMPUTER SOFTWARE 
= Computer so can be classified into the following types. 


© System So 
Ú a nail <a oftware 
Internet’Applications 


pr sed Software, Open Source Software, Shareware and Freeware 
1 f SOFTWARE 

stem software is a collection of system programs that control and coordinate the: 
à computer system. System software consists of a collection of operative programs 


J 


RS 


—— System PNN 
Operating system manages the hardware and software resour cegera computer system, 
l Such as CPU, storage devices and all the input/output devices. Some. 4erFimonly used operating 
systems are Windows, Linux, Mac OS and Android. 
3 T Operating system performs the following tasks. 
Pas Allocates system resources 
E. Manages files by maintaining a proper file and faider’system 
i Device Driver 


Loads and executes application software 
Controls the operation of all the input/output devices 

A, 
Bevice d drivers are m that controls the operation of hardware devices. When 
ch as printer, scanner, network card, or digital camera to E 


Maintains security 
Controls network operations 
Provides user interface 


Sree es ee 


e ear, Monitor, USB Flash drive, etc. are “Plug n Play” devices. Their 
alled with Windows. When attached, the computer system automatically 


e (or simply utilities) provides additional facilities to carry out tasks which 
ilities of the operating system. A few important utilities are d i 

file compression utilities, antivirus utility, file manager, ne 

giver devices. 


I 3 that translates assembly language program into machine language. 
consists of symbolic abbreviations called mnemonics which must be 
e language before execution by the computer. Each computer has its own 


re that translates a program written in a high level la e into machine 
the entire program into machine language before exeeution by the computer. 


= sofware that translates high level language into machi guage but it translates 
in at a time and executes it immediately before transfo e next instruction. 
ATION SOFTWARE 2 YS 

ication software is a set of programs designe d ufo erform a specific task. For example, 


| software for payroll processing produces pay slips and application software for 
g examination results produces mark sheefelong with some other statistical reports. 


me examples of application softwargtafe: 


oductivity. Software 
iness Software 
inment Software a 


e is used to improve the way people do their work. It speeds up the 
formed by individuals and teams by eliminating the repetitive tasks. 
includes word-processing, spreadsheet, database management and 


=- 1 2 
is used to run business activities. It helps in efficiently runni 
xamples of business software are payroll, accounting, inv 


w. Overview of Computer Sys 


ee Educational software is used for learning purpose. Examples of educational software are 
Programs that teach about human body, working of an engine, solar system, typing, fore 
language, music and subjects like Mathematics, Physics, Chemistry, etc. 
1.2.3 INTERNET APPLICATIONS 
e Web Applications 
e Cloud Computing Applications 
e Social Media Network Applications 
Web Applications 
A Web application is a program that runs on a remote server whiledtswsers interact with 
it through a Web browser. Some common Web applications include web-based email programs 
(such as Gmail, Hotmail), online ticketing service, on line banking sefvice, online auction, online 
retail sales, instant messaging services, etc. 
Cloud Computing Applic 
vi Cloud application is a program that supports cledd)computing. A cloud application is 
entirely stored on a remote server and is delivered averthe Internet through a Web browser. 
Users of a cloud oe need a computer withdthigh speed Internet connection. 
Social Media N k 
Social media is an nemet based s@mmMunication system that allows the creation and 
exchange of information, ideas, commomintèrests and other forms of expression. Social media 


Websites connect users with their friends, family and colleagues through the use of Internet. 
Some popular examples of social media are Facebook, Twitter and WhatsApp. 


Facebook: Facebook is ohe)of the fastest growing free social networking services used by 
millions of people all over.the World. It allows registered users to create profile and exchange 
messages, photos, vid ind links with other users. It helps users stay updated with what is 
d. It provides a platform by which users can create groups and pages 
interests and share views and ideas. 


Twitter: Ts an online news and social networking service which allows subscribers to 
broadcast s messages to other subscribers of the service. The short messages known as 
tweets” are restricted to 140 characters. It is free to join service. It is totally different from email 
| more like a news broadcast. Users of Twitter service type short statements about what is 
c in their life, what they are doing and what their thoughts and opinions are on specific 
ent affairs. People all over the world are continually broadcasting tweets which can 

by anyone. / 
WhatsApp is a free instant messaging service for smartphone users tc 
i d patie oimpspages through Internet. It has become the lai 


í \ aoe’ 
is a legal agreement that specifies the terms of use for a computer 
‘the rights of the software developer and the user. When a person purchases 
d to use the software, which means he is not the owner of the software. 
he system software and application software is licensed. 
‘software license deals with the Copyright Law. Copyright law preventsiillegal copying 
r software. It allows creators of computer software to benefit seen from their 
are and to retain some control over how it is used. Ry 
"> When the software is given away free, it makes it difficult oh pre creators to stay 
in business. This makes it improper to make copies of software angĝẹff it. Software that is copied 
‘and sold without the permission of the owner is known as piratad’Software and it is violation of 
GQ 

Examples of licensed software are Microsoft WingOws and Microsoft Office. 
Open Source Softwar 
e © Itis ‘computer software that is available ind}@form of source code that allows users to 
study, change and improve it. Open source sfffware is free for inspection, modification and 
‘istnibution. It allows certain rights whichsate” normally protected by Copyright Law. Linux 
‘Operating system is an open source software 
‘Shareware/Trial-wa 


are is given to age? o of charge for a limited time period. After the expiry time, 


should be purci d for further usage. Shareware is a trial version and its 
is limited. The Or some types of shareware which are available as full version 
p working a ind of trial period. The trial period is usually 30 or 60 days. Some 
can be downloaded from Internet. For examples some Antivirus software are 


available for use, free of cost. It is usually full version of the software 
This software may have restrictions in term of use. For example 
‘academic use only or for non-profit use. Some examples of 


form between hardware and software. It cc 
during their manufacturing. Fi 


gi. Overview of Computer Syste 


9.2.6 INTERNET APPLICATION SECURITY 


Internet application security refers to preventive measures against threads that can harr 
the Internet applications. Internet applications are available 24/7 and offer access to mani 
people leading to high risk of intrusion. Internet applications are venerable to a wide variety 
threats. Hackers can steal, modify or delete sensitive data. To ensure application security, it is 
essential to continuously monitor the activity of server on which the application is running and 
block hackers trying to obtain sensitive data. Internet application security system consists of 
firewalls, anti-virus programs, spyware detection and removal programs and 
encryption/decryption programs. 


VADE 


A computer system consists of hardware and software. Thesphysical components ofa 
computer that we can see, touch and feel are called hardware. Gomputer hardware consists of 
input devices, output devices, memory devices, processing deyices, communication devices and 
the electronic circuitry that links these devices for communiGation between them. In this section 
only input and output devices are discussed. Other deyi¢eS-will be covered in the coming units. 


1.3.1 INPUT DEVICES 

å The input devices are used to communicate with the computer. They consist of devices 
that accept data and convert it into machine‘veadable form. These devices are often referred to 
as peripherals because they are physically'separated from the system unit. Some input devices 
are keyboard, mouse, joystick, microsphere and image scafners. 

Keyboard 

Keyboard is the primafysifput device for the input of data to a computer, though voice 

input devices may ultimately Supersede it, It operates by converting key presses to electronic. 
signals in digital ragg oard has the standard character keys together with numeric keys 
and special keys. © . 
Pointing inp; ices 


programs or files. 
Commonly used pointing : 

devices are mouse, trackball, joystick, touch screen, light pen and 

touch pad. | 

e Mouse 


trol of the objects on the screen. Mouse originally used a ball rolling on a 
, but modern mouse has optical sensors that have no moving parts. In 
moving a cursor, mouse has one or more buttons to allow operations such as 
ro ling, dragging, etc. Mouse is an essential part of the computer system to run/use 
and other application software. A Mouse is shown in 


_ Trackball remains stationary on the surface. The ball, at the 
top, is rolled with fingers. It has buttons that are used to perform 
Operations similar to those performed by a mouse. A trackball is 
shown in Fig.1.10. 


e Joystick 

Joystick is commonly used for playing computer games. It is 
fixed on the table and it has a stick in the centre that can.beaitfed in any 
direction. The stick is held by hand and when it is tilteditpany direction, 
the movement is translated into the movement fan object on the 
Screen. The buttons are used to perform actioSeSuch as firing guns 
and lasers. A joystick is shown in Fig.1.11 Fig.1.11 Joystick 


è Touch Screen 
A touch screen is @ tomputer display 
Screen. It is an input as wéll‘as output device. The 
screen is sensitive to Ee User interacts with 
the computer by to g pictures or words on the 
SN Fig.1.12. Instead of using 


screen as shown 


a pointing user can use finger to point 
directly to cts on the screen. Touch screens 
generally attached to computers but they are 
Popular in other devices such as mobile 
, Satellite navigators and Personal Digital 
(PDAs). 

Pen 


pen with a photocell at its tip as [ 
j to point to an object or draw 


— FB overows Compan: 
on the screen. It gives more accuracy than pointing with our finger on the touch screen. It 
mainly used in engineering for designing purpose. 


+ Touch Pad 


Touch pad is used in laptop computers as shown 
Fig.1.14. It is a pointing device that can sense the 
movement and position of finger on the pad. They are 
commonly used as an alternate to computer mouse in 
a laptop computer. There are two buttons located above 
or below the pad and their function is the same as the 
buttons on the mouse. 


Fig.1.14 Touch Pad 


Microphone is used to conv@rt'the spoken words to digital 
signals for computer input converts audio signals to 
electrical waves and th@se@ are converted by electronic 
circuitry in the compuferto digital form. A microphone is 
shown in Fig.1.15 


Fig.1.15 Microphone 


It is a camera that captures pictures“and stores them in digital form. Pictures taken by a 


aay” | digital camera can be downloaded to 
a computer for viewing and editing. 


Digital cameras have a LCD for viewing both 
images in the viewfinder and those in the 
camera's memory. It is an input as well as 


output device. A digital camera is shown in 
Fig.1.16. 


Scanner is an optical input device that optically scans printed 
or handwritten text and images and stores them in computer 
memory in digital form. Nowadays, scanners are widely used 
to get drawings, diagrams and photographs into computer 
systems for incorporation into documents and books which are 
made up electronically prior to printing. 


— : There are different types of scanners like hand-held scanner, 
15, Fig.1.18 Hand-held Scanner flatbed scanner and barcode reader. 


Fig.1.18 
e Flatbed Scanner 


area. A flatbed scanner is shown in Fig.1.19. 


e Barcode Reader 


Barcode reader is also a type of scanner which is used to 
Scan barcode, also called UPC (Universal Product Code), 
Available on various products. These barcodes contain 
information about the product like name of the prodwét, 
Company, manufacturing date, expiry date, etc This 
information is provided to the computer for further 
processing like generating bills at check outs‘in’shopping 
mails. Prices are normally not included“ barcodes 
because prices are not constant and) may change 
frequently. A Barcode with reader issshown in Fig 1.20 


Magnetic Stripe Card R 


at a ma tic reading head. Examples of these cards 
lude credit cards, ATM cards, VISA and MasterCard, 


an image, the hand-held scanner is dragged 
J image to be scanned. The hand-held scanner should 
be moved carefully with uniform speed because uneven 
scanning rate would produce distorted image. Hand-held 
“scanners are very useful for scanning articles from magazine, 
newspapers and books. A hand-held scanner is shown is 


A 


Fig.1.19 Flatbed\Scanner 


me 
In a flatbed scanner, the image to be scanned is placed face down ofthe glass and a 
Cover is lowered over it to exclude light. The camera moves across glass pafierreading the entire 


Fig.1.20 Barcode with Reader 


Fig.1.21 Magnetic Stripe Card 


ill 
Ff 


1.3.2 OUTPUT DEVICES 
Output devices consist of computer components such as monitor, printer, speaker and 


plotter that transfer information from computer memory to the outside world. They display or print 
text, graphics or pictures. The output generated on paper by an output device such as printer or 
plotter is called Hardcopy output. The output in the form of data or information stored on a 
storage device or displayed on a monitor is called Softcopy output. 
Monitors 

A monitor, sometimes called a VDU (Visual display unit), is an eled output device 
for computers. It displays the results of the-uSer activities. The 


output produced by monitors is called sOftebpy output. There are 
res of nonitorsweach can be distinguished 


different types 
on the basis of the following features? 


Size: The size of the monitis measured diagonally. Standard 
size of monitor is from 1546.22 inches 
Color: The monitor casbè either black and white or color. 
á Pixel: Pixel is a sMal/tiny dot on the monitor which forms the 


ae Monitor Resolution’ The number of pixels (or dots) per square inch is 
called théfesolution of the monitor. 

Dot Pitch: The distance between the.pixels on the monitor is called dot pitch. The lesser the dot 

pitch more will be resolution of thewmnonitor 

CRT (cathode ray tube), LOD\(Liquid Crystal Display) and LED (Light emitting diodes) are thé 

common types of moniter 

e Cathode Ray T NE RT) Monitors 


are similar to the standard television sets because they contain Cathode 
thode Ray Tube (CRT) is a vacuum tube containing an electron gun and a 
d screen. The electron gun, fires a beam of electrons which falls repeatedly on 
the phos coated screen and it glows for a fraction of a second. In color CRT monitors there 
are thrgs electron guns while the phosphors atoms are in three different colors i.e. Red, Green, 
Blue (RGB). Other colors are produced by the combinations of 
these three colors. 


» Liquid crystal display (LCD) Monitors 

Liquid Crystal Display (LCD) is a thin and light weight monitor. 
It contains a substance called liquid crystal between two shi 
The molecules of this substance are lined up in such a bai 


g computer monitors, televisions, and clocks. They are usually more 
portable, less expensive, more reliable, and easier on the eyes than CRT 


Re 
} Light emitting diodes (LED) Monitors 
= LED monitor is a light-weight flat panel display unit, which uses LEDs (light-emitting 
diodes) as pixels for display. In contrast to LCDs these monitors produce bright images and emit 
less radiations. LEDs run at lower temperatures and consume less power as compare to LCDs. 
Their lifespan is also longer than other types of monitors. The only drawback A these 
monitors are expensive than other types of monitors. N 

$ 


Printers 
Printers are used to produce hardcopy of output. In the past, Pin ere connected to 
the computer through parailel port but now they are connected throughwWSB port. 
Printers vary in their capabilities based on the following characteristics. 
e The quality of output 
e The ability to print graphics 
The printing speed 
There are two main categories of printers 


e Impact printers 
e Non-impact printers 
e Impact Printers 
Impact printers are those pripfers’which work like typewriters. Impact printers use electro- 
mechanical mechanism, which cçaÑsès the character shape to strike against the paper and leave 
an image of character on the paper. Examples of impact printers are dot matrix and chain 
printers. Their print quality.é¢ Yow and they produce noise 
Dot matrix ping ov 9 or 24 pins arranged in a matrix to print shapes of characters. 


A dot matrix printerdS. Rown in Fig. 1.24. ; 


| 1 Overview of Computer 
Chain printer is very old type of line printer. It contains characters in a chain. 
chain moves rapidly by two geared pulleys while printing. IBM 1403 Chain printer is 
shown in Fig.1.25. 


© Non-impact Printers 


Non-impact printers produce a printed image with 
striking the paper. The printing quality and speed of these 
printers is better than impact printers. These printers 
| produce very little noise while printing. Comfponly used non= 
impact printers are inkjet and laser printefs. Inkjet printers 
are character printers. They form chagaeters and all kinds of 
spraying small drops ÑK on the paper. Inkjet 
p, quiet in operations and can print in 
2 printing quality and speed is slower than 


image 


| printers are che 


multicolour but t 


Ei i26 inkjet Printer © laser printers. An inkjet ptifiter is shown in Fig.1.26. l 


are page, printers, meaning that they print an 


Laser printers f 
Their printing technology is very similar to 


entire 
very fast and silent in operation. The 
printer is very high and they can print 


yur. A laser printer is shown in Fig.1.27. 


quality ofefa’ 


pri y 
graphics in muto 


| Plott@iS-"are output device used to produce large size 
> hapy output. Plotters are used for a variety of 
@pPlications, which include drawing graphs, making maps, 
plotting civil engineering@@rawings/machine components and producing large size 
panaflexes. Plotters are,éf.two types i.e. flatbed and drum. 


© Fig.1.27 Laser Jet Printer. 


* Flatbed Plotter $ : 
l Flatbed plots on paper that is spread and fixed over a rectangular flatbed as 
J shown in Fi . Pens of different colours are mounted in the pen holding mechanism 
= that mov e surface to draw the image. 


è 


a z — 


In drum plotter, paper/sheet is fed from one side and drum of the plotter rotates to move 


aa to the other side. These plotters are used to print large size of panaflexes as shown 
in Fig.1.29. 


‘ 
. 


shapes and sizes as shown in Fig.1.30. 


> 


> 


Speakers 


Speakers are audio output devices that are attached to the sound card on motherboard. 


Speakers produce softcopy output in the form of voice. Speakers are available in different 
> 


i| Key Points 


A computer is a device which takes instgietions and data in the form of input, performs 
computations according to the given,insirtictions and provides output as a result. 

All machines, components or deyiéds that mediate in the processing of a computer system 
are called computer devices 


Computers are classifief\into Microcomputer, Minicomputer, Mainframe and 
Supercomputer. MicrocemMptiters are the smallest and the least expensive computers 
Whereas Supercomputers are the largest, the most expensive and powerful computers. 


The physical camponents of a computer such as monitor, keyboard and hard disk are 


known as hardware. 
System s is a collection of programs to make the use of computer easy, efficient 


and eff 


Rk „Appli n software is a set of programs designed to perform a particular task. 


> 


> Input devices are used to commu 


Firmware is an intermediate form between hardware and software which consists of 
software embedded in electronic devices during their manufacture. 
nicate with the computer. They accept data and 


"instructions from the user and convert them into machine readable form before storing in 


‘computer memory. A 
T odes ee of peripheral devices that transfer information from the 
nory to the outside world in human readable form. A +d 
/is the output generated on paper by an output device such a 

a or information stored on a storage device or disp 


Veo, 
following MCQs. 
of the following is the smallest computer. 
B. Minicomputer 
s D. Supercomputer 
s per second a Minicomputer can execute? % 
> of instructions B. Millions of instructions N 
y D. Above trillion instructi 


(8) Application al 
D. Language RY sor 
device is most suitable for playing games. 
iSe B. Keyk are 
h of the following is an impact printer? <>” 
yt matrix printer J Laser printer 
jet printer Ñ 3. Plotter 
Software contrare operation of a hardware device. 
software S N B. Language processor 
plication software S © Device driver 
of the following s is used to print large size hardcopy? 
B. Inkjet printer 
D. Chain printer 
ywing devices converts spoken words into electrical form? 
B: Microphone 
r D. Digital Camera = 
_ Software converts computer programs to machine language. 
B. Device driver 
D. Application software 
vity software? 
B. Utility software 
te 


ar hardware and software.’ 1> 
\ system ens and application software/%)| 3- 


d software. P 
between a and Ly a 4! 17 
e-magnetie stripe card." | a oy 
- ages-of using Sr venges over CRT monitor? 9 £ 
| monitors are better choice for LCDs? Give three reason pport your 
9 92-9% x 
Why dot-matrix printers are becoming obsolete? ' > Pe ok rA 
Ihat are the advantages of using laser printer over dot matyyepnter? ray 
Give any three uses of plottersp "| OS 


the following questions. |, 

Describe the types of system Software. 

Why scanners are used? Describe their types. 
What are output devices? Ex ypes. 

Why plotters are used? Brief in theiitypes. 
T Whatis non-impact printer? Describe itetypes. 


1 its types 


| Lab Activities & 


activities are to be Aed out during the practical periods. 
ing and disa aS; Semibling of the computer system should be demonstrated to the 
tically of ortrough some video/animation) 

ild bes@hown microprocessor, motherboard and power supply unit and the 
uld be explained through video/animation. 

t devices covered in this unit should be shown to the students and their 
be demonstrated. 
lay” devices should be demonstrated/explained practically by 


a 


jAfter completing this lesson, you 


will be able to: Se t- 
it byte, mory uni RD 
l between main memory and secondary memory $ 
l in the difference between chip memory and magnetic memory © 
& 
Bee. between volatile and non-volatile memory Qo 
om internal processor memory, RAM and ROM S 
erento between sequential access and direct access memory 
be magnetic tapes, _ ks and optical diskg 
ibe flash memory and memory c: 
fe Reading 
UNIT IWARRODU N 
Computer memory is one of thednypdrtant and compulsory components of every computer 


ed to store data and programs.on 


System. This unit describes memampahd memory devic 
i Th 


a temporary or permanent basisifer use in digits 
memories i.e. primary and sgéapdary memories are 


FRO 

In computin: ‘memory tefers to the physical 
devices used 469 štore programs (sequence of 
instructions) Nita on a temporary or permanent 
basis for a computer or other digital/computing 
device. Memory in a digital computer contains the INPUT OUTPUT 
main part of operating system and all the application _ 25'E sane 
programs and related data that is being used. 

"Memory that communicates directly with the CPU 9 
awn in Fig.2.1 is called main memory or primary : 
aly i Fig. 2.1 Block diagram ofa oat 

with memory unit 


e tw 


sed thoroughly 


vo main types of computer 


dary memory and it is transferred to 
5 el Vine Ga” Ty 


Memory has two major access modes, Sequential and Random. In 

mode memory can be accessed only in serial order |, @ej 
memory location then we first would have to move to firs 
“song and only then we can access the 4th location. It is al 
ae. 11 Random access mode memory location can be acc 
to access 4th location then we can directly go to 4th | 
lled direct access mode) 


at random i.e. if we 
and access it. It is also 
ss time: It is the time taken to retrieve data fropangernory. Access time in sequential 
S memory devices is more than the random ass memory devices: 


fa transfer rate: It is the time taken to trassfer data from one memory device to the 
er. For example time taken to transfer datefor Hard disk to the main memory (RAM). 


C ity: The memory capacity is th&ámMount of space that a memory device has to 
‘store data or the amount of memopsreduired for a program to run. 


st: It is the price that com "users have to pay as per capacity of the memory 


Memory Termino! $ 
ie following are RS portant memory terms related to memory. 

N 
gnifof memory in digital computer is a bit, which stands for binary digit 0 or 
‘computer consists of millions of memory (or electronic) cells. Each cell 
information. The memory cell has two states, ON and OFF. The. ON state 
| and OFF state binary 0. 


bits is known as as ora, Om 
nputer, for r example ‘A’, ' 
of a comput 


210 Bytes = 1024 Bytes 
| 220 Bytes = 1024 KB 
23 Bytes = 1024 MB 


2% Bytes = 1024 GB 
250 Bytes = 1024 > 
2°) Bytes = = 1024.98 


Table 2.1 Memory ‘Units and their Equivatents 


Memory Word 
In computing, the smallest chunk or size of datatthat a computer can process is called 
memory word. It is a fixed-sized piece of data handledas a unit by the processor. The number 


Of bits in a word is called the word size. Word siè? modern computers typically ranges from 
46 to 64 bits, depending on the size of the cotiiptiter. A computer that has a bigger word size 
can transfer more bits into: the microprocesor at a time for processing and this improves the 
processing speed of the computer. 


The main indication of the word"size is how much memory the processor can address. A 
32-bit processor is limited to 234\memory addresses. This is a group of bits (cells) in a memory 
that represents information or data of some type 


2.1.3 Memory Buil and Retention power 


All types of puter memories, as for as their built-up or manufacturing is concerned, 

S are divided into Chip memory, Magnetic memory and Optical 
memory. And as far as their retention power is concerned 
these memories are divided into Volatile memory and Non- 
Volatile memory. 


Chip Memory 


Chip is a small piece of semi-conducting material (usually 
silicon), A small circuit called IC (Integrated Circuit) is 
embedded on it. A typical chip contains millions of electro ic 
components (transistors). 


Chip memories are very fast as compared to oth 
__ memories as there are no mechanical moving parts in 
-buton the other hand mae rely on electric currents. 


of chip memory are main memory (RAM, ROM and Cache), Flash memory 
ards and registers. Many special-purpose chips, known as application-specific 

„are also being made today for automobiles, home appliances, telephones, 
er ‘device’. Different types of chip memory devices are shown in Fig.2.2. 


mage is magnetic memory/storage. This 
to any type of data storage using a 
tized medium. Magnetic tapes and disks are 
ples of magnetic memory devices. A thin 
er of Magnetic material is coated on the surface 
of magnetic tape and magnetic disks. Binary 
‘Information is stored in the form of tiny magnetized 
“and non-magnetized spots on the surface of 
n Stie tape or disk. A magnetized spot 
represents a binary 1 and a non-magnetized spot 
 abinary 0. A read-write head mov ry close to 
the magnetic surface. The head is able to detect afdmodify the magnetization of the material. 
Magnetic storage is widely used because it is relatively cheap in comparison with other storage 
technologies. The storage capacity is also vefylarge, making it attractive for storing very large 
a ts Of data. The major limitation of,ffdgnetic storage is that accessing the data can be 
E Hard disk is the comment 


Magnetic disk with readiwiita’ head 


* le of ti as seat Optical disc o 
“example of magnetic memory as $s i pr s 
in Fig 2.3. rotation of disc = " oe 
al Memory oe a E E 


i ee ae 
In pial store ‘technology, an NY Sf 
laser beam mae igital data onto panisin 
cal disk in m of tiny pits and ; On Gisc surface create disc surtace create gaps 
arrange! ncentric tracks on 
as shown in Fig. 2.4. A 


retum signal beam 
laser scanner is used to “read” 
tion from these pits and 


provides cheaper and „— 
y capacity than magnetic < 


le memory is computer memory that requires power (electricity) to maintain the 
tion. Volatile memory retains the information as long as power supply is on, but 
"supply is off or interrupted the stored memory is lost. It is also known as temporary 
nples of such memory are RAM (Random access memory), on and 


S 


ory, magnetic. Storage devices (e.g. hard disks and magnetie, tape), opica disks, and blue- 
Non-volatile memory is typically used as secondary.storage for long-term or future use. 
TYPES OF COMPUTER MEMORY 
ter memory can.be classified into two main types'as shown in Fig. 2.5. 


Memeh 


\ ru 


Optica 


Chip 


Fig. 2.5 Memory Classification 


ory, also called primary or internal memory is the part of the computer sys 
and instructions for processing. It is mainly used to store data that is used by 
up and to run various types of programs such as the operating system and o 
Typically, Main memory is contained on microchips that are either attaci 
the computer's motherboard. Computer memory can range from a co 
ss) to several gigabytes (GBs). When users load software froma storage 
ithe main memory an then executed or processed. 


int the pn ae types. 


2h o 


~~ Main Memory 
(RAM) 


N sts inside the ypigroprocessor or on the 
f the computer.\ This.memory stores some active 
‘memory. It lies between the RAM and the CPU. 
formation is required by the CPU, first it will look up in 
ory, and if it is not available in the cache then it will fi 


L2) and Level 3(L3) as 
oe 


ory is built inside the microprocessor chip. Iias the fastest access time. 
3 ANY 


cache memories are separate chips on thefimétherboard. These can be accessed 


y than the RAM. 
sor Registers 
rs are_small meméry units, aere are a large number of registers inside the 


ere function is to temporagilystore binary information and pass it on to the gther o 
processor or main me Sy during the execution of program instructions. Some s 


ised registers inside t halcroprocessors are Accumulator (AC), Instruction register 
ister (DR), Progt 


Gunter (PC) and Memory address register (MAR). 


Random Access Memory. When the DO You KNOW? 

ised wil semiconductor memories, it is usually Robert H. Dennard invented 

PEAD/WRITE memory. It is used in computers first dynamic random-access 
memory (DRAM) in 1968. 


F active programs and data. The contents of fs 
ntinually as the computer executes a program. RAM plays very important 
yssing speed of the computer. Large RAM size provides larger amount of 
computer for processing and hence increases the processing speed. The 
RAM is that it is volatile and will lose all stored information if power 


RAM (D-RAM) is the most common type of RAM in the computer. Each d 
millions of memory cells. A memory cell is an electronic switch, havi 
and OFF, representing binary 1 and 0 respectively. These memory cells are ma 
tor and a capacitor. Each memory cell can store one bit of inf tion. A s 
wer is put into the cell to store one bit of information. This en aks out quickl 
mputer must recharge all the cells in the memory chip times per sect 


Woe 


information will be lost. It is used in computers as rary memory (RAM), 
used in computers is D-RAM. ry 


Woe: 
tatic RAM (S-RAM) works in a different way. Eachimemory cell of static RAM is like an 
ic switch having two states, ON and OFF. ON state represents a binary 1 and OFF state 
0. It does not need to be recharged but it réqtiires more transistors than dynamic RAM, 
ar than dynamic RAM and more expegsive. Static RAM is used as cache memory 


S-RAM does need to the periodically refreshed. It operates at higher speed than 


others cai 
. ROMs sed to store programs that are frequently required and are 


the. eration of the computer. All ROMs are non-volatile because progral 
on òi lost when the computer is turned off. ` 


state and the user programs 
PROM is used in electronic 


ands for Erasable PROM. This type of ROM can have its contents erased 

using special circuitry outside the computer and then reprogrammed. 
can be carried out many times, However, the constant erasing and rewriting 
ally make the chip useless. EPROMs are generally used for programs designed 


ted use such as the BIOS (Basic Input Output Setup) and can also be upgraded 
st version of the program. 


_ EEPROM stands for Electrically Erasable PROM. EPROM is also bein fe for ROM 

tions. The EEPROM can be altered while being used in a logic boarg ge sing special 
fF circuits and write pulse generators. The EEPROM can worksslike a read/write 
conductor memory while retaining the non-volatile nature of ROMs@rd PROMs. This type 
OM works in a similar way to flash memory. It is used to store ai¢emputer system's BIOS 
n be updated without removing it from the circuit board” 


2.3 SECONDARY MEMORY 

_ Secondary memory is also known as backing stogagey auxiliary storage or mass storage. 
stor 85 large amount of information permanently. Sone examples of secondary storage devices 
Hard Disk drive, CD, DVD, Blue Ray Disk, Flash wemory and Memory cards. 
2.3.1 SECONDARY STO R) 


Secondary storage devices are usato store information even when the+computer is 
“timed off. All the secondary storage deviées are non-volatile memory. The types of secondary 
Storage devices used in modern computers are hard disks, CDs, DVDs, USB flash drives and 
Memory cards. An internal hard diSkWs almost compulsory part of every computer system. Other 
secondary storage devices a;efgbttable. 


| 23.2 SEQUENTIAL Ac =SS AND DI - S MEMORY DEVICES 


_ Memory devi classified into sequential access memory and direct access memory 
based o access mode. 


‘Memory j 

type of memory in which data is accessed sequentially one after the other. A 
d data is found by sequencing through all locations until the desired data is 
produces access times, which are much longer than those of direct access 
i ples of sequential access memory devices include magnetic tapes and 


> ae 


, Itisa 


eb 


Teacher Point § 


I of memory the data is accessed -directly or randomly. Semiconducto 
k memories and optical memories are direct access memories. Direct access 
j known as random access memory. Hard disk, compact disk and flash memory 
direct access memory. 


iS OF SECONDARY STORAGE DEVICES 
rage devices are classified into the following types. ee 


9 1 
gnetic tape is a plastic strip with a magnętieWòated material. Bits are recorded as) 
Spots on the tape along several tracks. Ugifally 7 or 9 bits are recorded simultaneously | 
aw ‘ to form a character. Read/write) 
heads are mounted one in each) 
track so that data can be recorded 
and read as a sequence Of) 
characters. Magnetic tape is either in 
the form of cassette or big reels as” 
shown in Fig.2.7. 


SS 


Magnetic tape is slow in operation 
as it has sequential access to data 
‘ape Cassette and Reel but it is a cheap storage device. 
Magnetic tape drive is used to write 


flat disk coated with a magnetic material on which data/info! 
goad is stored in digital form in the shape of tiny 


ve of magnetic disk in use today. Some o 


eri disk contains one or many 
p! - (disks) coated with magnetic 
material on both sides. The platters are 
j to a spindle holding them in 
parallel with equal gap. All the platters rotate 
together at high speed. Bits are stored on 
the magnetic surface in spots along 
concentric circles called tracks. Hard disks 
contain thousands of tracks. Track is 
divided into sections called sectors. Each 
platter has two read/write heads for writing 
data to and reading data from both surfaces ch. 
of the platter. ZT 
¥Eig:2.8 Hard Disk 


| Hard disks are manufactured in very 

y) clean environment. They must be kept dust free. Dust particles can create scratches on the 
§) Surface Of the platters and damage the data stored injt»The storage capacity of modern hard 
7 disks iS in Tera bytes. A hard disk is shown in Fig. 28. 
j 
f 
] 
] 


| Portable Hard Drive 


A portable hard drive is a compact magnetic 
disk drive that plugs into a USB port on afeMputer 
Itis úsed as portable secondary or baekUp storage 
device. lis common storage capaéity may range 
from 500GB to 4TB. It consist®ef one or more 
Platters which are air-sealedunside a casing and 
Connected to and poweted by USB port of 
computer. It is used storing data, programs, 
photos, music, vid d documents. New models 
are using USB chnology which provides fast file transfer rate. Some portable hard drives 


Fig.2.9 Portable Hard Drive 


igital form by laser technology as tiny bumps etched on the surface. 


are types of optical disks. 


Itis an optical disk used for storing digital data. It was originally developed for storing a 
k of sound | recording but later on its use expanded to computer “data storage. A CD 
n ers thick with a diameter of 120 millimeters. It is made up of polycarbonate plasi 
and weighs 15 to 20 grams. The storage capacity of C| 
ranges from 350 MB to 800MB. 

CDs are popular for storing data, application 
programs, device drivers, Windows epéerating system, 
images and videos. A CD has a siggle spiral track tha 
spirals (rotates) from the centerStd the outside edges 
Information is stored on a C@ih the form of lands and 
f bumps. A binary 0 is repreSefted by a bump and a 1 by @ 
Fig.2.11 A CD inside a CD Player land 


A CD drive/player is used for reading the data stdfed’on the CD as shown in Fig.2.44§ 
The job of CD player is to focus the laser on the track,of Bumps. The laser beam passes through 
the polycarbonate layer, reflects off the aluminium ayer and hits the censor that detects changes 
in light. The bump scatters the light and theelapel sts it into the censor. The changell 
feflectivity is transmitted as Os and 1s into {Hie memory of the computer 


Digital Video/Versatile Disks (DVDs) 

DVD is very similar to CBSbit has larger data storage capacity. Its data stora 
capacity is about seven times than CD. It has replaced the video tapes that were Us 
N in the past for storing movies. A DVD writer or playeri 
used to read the data stored on a DVD. DVD playel 
are compatible with CD which means they can play 
also. 


DVDs have the same diameter and thickness as CDsé 
are made of the same material and manufact 

methods. Data is also stored just like a CD on j 
track in the form of lands and bumps. The 
capacity of DVDs ranges from 2GB to 16.GB. The 
(Moving Picture Exparts Group) format is used for 
movies in a. compressed form on the DVDs. 


A Blu-ray is a new type of optical storage device. Its main advantage over CD and 

DVD is that it has storage capacity up to 300GB and it is also faster. The bumps on the 
surface of Blu-ray that represent digital information are much smaller and very densely 
packed compared to DVD. This increased the storage capacity of Blu-ray. Blu-ray disks 
are better storage devices for storing movies because they require a lot more storage. 

~ Another advantage of Blu-ray disk is their durability. They have a special coating that 
helps prevent scratches and marks. A Blu-ray disk is shown in Fig.2.12. 


Flash memory or Chip memory is a type of EEPROM. It is solidéstate storage device 
which means that there are no moving parts in it. Everything inside theflash or chip memory 
is in electronic form. It got its name “Flash” from the fact that it canistore chunks of data and 
also erase large chunks of data in a flash because it is a semiagnductor IC chip memory. 

Flash memory comes in two forms, that is, in the foraftef flash drive and memory cards. 
Flash Drive 


Flash drives are also c 
small and portable drives th 
through USB ports. The storage capacity ofefi 
fanges from 2GB to 256GB. Flash drives are,show 
Flash Memory Cards 


Memory cards are used with Japtop computers and other electronic devices such as digital 

| Cameras, mobile phones and video'"games. They come in various sizes and with different storage 

Capacity. Flash memory cardgyare shown in Fig.2.14 
Advantages of using FlaShiChip memory 


It allows fast read/Write operations 

Itis non-volatile Semiconductor memory 

Itis ve ft and very small in size 

Itis eliable. 

Its operation is noiseless since it has no moving part. 


: 


Computer memory is a storage device that holds instructions, data and the results 
produced after processing by the computer. 

lain memory is high-speed IC chip memory that stores programs and data that the 
puter is currently executing. 


lash drives, @hey are 
> connected to&cemputers 


A 


1 memory 


1 in Fig.2.13 
Fig.2.13 Flash Drive (USB Drive) 


Fig.2.14 Flash Memory Cards 


j is faster an main memory. 
ory units inside the processor, used to temporarily $ 
on to the other parts of the processor or main memo 


ory used to store small programs that are frequently required a 
e during the operation of the computer. 
, also known as backing storage, has huge storage ~~ ands 


pi fimanentiy 
is a plastic-coated disk that can store data in digital form sive technology 


etched on the surface 
ory is a type of EEPROM. It is solid-state storage dete having no moving parts 
d as hard disk. N 


ie V 
txercise 3 


| best answer for the following M@QS 
t Ealag | is the fastest na 
B. ROM 


@ memory `A D. USB flash drive 
nuch is 41MB memory equ 
1024 TB 
1024 GB 


B. ROM 
D. EEPROM 
ing has highest storage capacity? 
B. Blu-ray Disk 
D. Floppy Disk 


B. Optical memory 
D. Primary memory 
devices has the smallest storage capacity? 
® Cache memory 
D. Memory card s 


B. Inside DVD 
Inside Microprocessor tA 
inswers of the following questions. i a 
LS gli between primary and secondary memory. 
e en sequential. access-and-direct-access memory. 
Eos time in-sequential access devices is more tangg@andom access 


e memory is removed from a computer, what will rane 
memory word. 


ntiate between RAM and ROM. No 


e purpose of secondary memory? Ss 
advantages of using flash memory? sÑ" 
1 How the size of RAM sitects the processing sp ‘of a computer system? 
Vrite long answers of the wing questions 


Vhat is Internal Bersssor memory? EXplain different types of internal processor* 
hemories used in computers. 


m magnetic tape and hard d i 
iS optical disk? Describe itéi¥bes 
is Flash or Chip mem 


: sar gal $ 
| Lab Activities 


xplain its types. leyrce 


b activities fe © be carried out during the practical periods. 


chips (like RAM chip) should be shown to the students. Students 
e these are fixed on the motherboard and their functions should also be 


or reel form should be shown to the students ~- ile 
red on it. 


After completing this lesson, you l 
will be able to 
S le CPU and its components (ALU, CU, Register, Cache and Internal Fa 

* Describe the functions of general purpose and special purpose registers 

© Define bus and explain data bus, address bus and control bus 

e Define instructions and its types 

Explain instruction formats 

Describe instruction cycle (Fetch, Decode and Execute) 

Describe CISC and RISC architecture A 

Differentiate between Inte! Pentium IV and AMD Athlon sfusessors 


Ecc 


Central Processing Unit (CPU)/8 the main part of any computer system. This unit explains 
Central processing unit and the comipdhents ir 2 it. It describes instruction formats and their 
execution by the contro! unit. aescribes how s through fetch, decode and 
execute operations to carry gubprogram instructions stored in main memory. It also discusses 
the role of registers and buses in programs execution 

S 


S 
$ Computers have the capabilities to store and process a large amount 
of information at extremely high speed and produce accurate results. 
Computers can work for many hours uninterruptedly and can do the same 
jobs repeatedly that would be impossible without them. 


The Central Processing Unit 
(CPU) is the main part of the computer 
which performs all its activities. It is also 
called the processor or microprocessor 
and is truly the “brain” of the computer 


F 


UN LINER j ION 


ntrol unit cycl 


mory 

al Buses y 
Unit (ALU) 
rithmetic logic unit (ALU) is the part of the CPU 

‘actual processing takes place. ALU is capable 
g arithmetic, logical and data manipulation 
s on data. 
€ ALU consists of logic circuitry that performsg 
$ Such as addition, subtraction, multiplicatianhy Fig.3.2 Arithmetic Logic Unit ] 
exponentials, data manipulations (for example, 


comparisons and logical operations suck’@S/AND, OR. NOT, etc. on the data contained 
gisters. An ALU is shown in Fig.3.2 with@iS associated registers 


works? 4 
we want to add two mumbo ‘and 45. The ALU will perform the following steps to 
aw” 
addition. SS 


e first number, 30 will be Š 30 in the Accumulator Register (AC). 

stored in the Data Register (DR). 

he command to add the numbers through the control input. 
5 will be added by the circuitry in the ALU. 

appear at the ALU output and will be transferred to AC. 

75 will be sent to the main memory from AC. 


E 


tem. It controls the working of all the 
| the primary and secondary storage 
tions performed by the ALU. Control 


ait wi e ~ 


R: conri Proc 


‘three main components, Instruction Register, Instruction De 
ol Logic as shown in Fig.3.3. Instruction register stores the instruction v 
truction decoder decodes (translates) it and timing and control 


are small memory devices whose function is to temporarily store data/ 
and pass it on to the other parts of the processor or main memory during the 
-CPU contains several registers that are used to store various kin f information 
‘the microprocessor as it performs its functions. Some comme ‘ound registers 
‘CPU are Instruction Register (IR), Accumulator (AC), Data RégISter (DR), Program 
PC) and Memiory Address Register (MAR) Q7 


= memory is a small amount of memory inside as welts outside the microprocessor 


‘main memory which is frequently required by4fè® ČPU 


are we TOPVCER BSE 


GEE AD ow 


t Ss Fig.3.4: Cache Memory 


< 


Internal Buses 


A bus is a group of parallel wires 
used for transmitting data/information 
from’ One part of the computer to 
another. In other words, it provides a 
path-way for transmitting 
data/information among various 
components of a computer. The buses 
that are found inside the CPU are- 
Known as internal buses. There are 
three. types of buses in 


r are used to quickly accept, store, and transfer data and instructions that are 
iately by the CPU. Registers used in the computer are divided into two types, 
rpose registers and special purpose registers. These registers are shown in Fig.3.5. 


lesiere! Purpose Registers 


tt 
> General purpose registers are used to store data as well as addresses. These registers 
are used for arithmetic data movement. Typically these are 8 to 32 bit registers. Following are 

the commonly used general purpose registers. N 


* Accumulator Register (AC) and Data Register (DR) 


These two registers hold the operands (values) that the Ala Bperates on during the 
execution of an instruction. Operands are values on which opérations such as addition or 
multiplication is to be performed. Operands are loaded inteNfése registers from memory. 
After performing the operation, the results of ALU are trafigferred to the accumulator (AC) 
Both the accumulator and the data registers can receive’ data from memory over the data 
bus/but only the accumulator can send data/information back to the memory. 


e Base Register (BR) 


llis Used to hold a number that canebBedded to (or, in some cases, subtracted from) 
the address portion of a computer instr@étion to form an effective address. It is also known 
as Index register. 


e Counter Register (CR) 


It contains the addres Kication) of the instruction being executed at the current time. 
As each instruction get daiched, the counter register increases its stored value by 1. After 


each instruction is d, it points to the next instruction in the sequence. When the 
computer restarts reset, it normally reverts to 0 
et 
à Special Purp egister 
~~ ae. Th gisters hold the state of a program. They include program counter, instruction 


ef, memory address register and memory buffer registers. These are used by Control Unit 


control the operations of CPU and by the Operating System programs to control the execution 
ms. Following are the special purpose registers. 


1 while the instruction decoder circuit decodes it. After 
ic generates the proper sequence of control signals to comple 


register hold the address of memory location from aS a memory 
‘or where data is to be stored. 


Register (MBR) $S 
nory word that is to be stored in or to be fetched fr Von must first be 
MBR. MBR acts as a buffer (a small temp memory) allowing the 
a memory unit to act independently withy eing affected by minor 
ation. RS 
Counter (PC) yi 


ols the sequence in which instructing fetched from memory. At any given 
ents of PC indicate the address ipdRemory from which the next instruction is to 
Contents of PC are loaded into VAR to fetch an instruction from memory. After 
uction from memory, the a by one to point to the next instruction 


N 
E S 
is is an electrical pat inside the computer system over which data/information is 
one part other. It connects the CPU to the main memory on the 
J pes of buses, that is, address bus, data bus and control bus as 


A, z 
leh p used by the CPU to select a memory word for a read or write 
al bus because information flows in only one direction. Address bus 

s. A system with a 32-bit address bus can address 2°? (4,294,967,296) 


Pa 


bme 


Fig.3.5b rer ies 


32C Saag ATIONS 


is the main component Somputer system which carries out the instructions by 
e basic arithmetica Sodical, and input/output operations of the system. The 
operation of mos: CPi Us is to execute a sequence of stored instructions called a 
e program is repfesented by a series of instructions that are kept in some kind of 

. ThereéSere four steps that CPUs use in their operation, these are fetch, 


tan are stored in the main memory, waiting to be processed i J 
has two fields: 


— 


rt many types of instructions. The following py 
| computers. 


trol Instructions 


instructions transfer data from one location in the computer sFoiner ocation 
nging the data content. The most common transfers are betwen 
s and memory, $ 
i S: 
ters and |/O, No 


ers to registers et 


or 
6s Of Some common data transfer instructions ara AOV LOAD and STORE. 


OV (MOVE) instruction transfers data troma mory location to a register, register to 
K- 


Ory ahd register to register. This ir giflietion is also used to store the result of a 
putation. Rs 
nple: MOV A, B (Move the coglgnts of register A to B) 
L D (LOAD) iristruction loads p: UA r register contents from memory 
: LD A (Load the to register A from memory) 


‘OR )instuciegetires information from register to memory location. 


related to the arithmetic and logic operations. The arithmetic or 
[ged on the values of two registers and the resultis also placed in are e 
Pèt ictions can be divided into three basic types, i.e. arithmetic, logical and 


d to perform arithmetic operations. The four basic 
SUB (Subtraction), MUL (Multiplication) and DIV (Divis 


wir : ihe i 
rform logical operations like AND, OR, NOT, ete. on binan 


"E Ha 7 ai 


— 1 >a @ 
ieee a 


i T 
ne 10 the tft or tothe right of ane 


tre PEENE way &f dtor the raer n whl RORE 
r a number of instructions used for this purpose like JMP (Jump) and LOO? 


AP instruction jumps to begin the execution at another location. 
LOOP instruction is used when number of statements are to be re S 
ON FORMATS 


| format defines the layout of the instruction. It consists of sm an Op-code 
de) and Operand. 
$ 


S 


j ) iS a group of bits that define various processa Operations such as LOAD, STORE, 
nd SHIFT to be performed on some data stored"in'fegisters or memory. 


be data, or can refer to data — i.e. address of data. 


Operand 


Op-Code ANS 


ecified in Operand part. 
Gn’instruction formats are discussed as follows. 
ess Instruction 

s Instruction 


Herat Fortes niy 6 cove, ving r 
ction format is HALT, STOP, 


‘Address instruction 


One Address instruction format requires one op-code and one Operand. Example o 
one address instruction format is LDA (Load Accumulator), JMP (Jump) etc. These in: 
require one address to do the operation. Like JMP requires one address in order to jump tot 
specific address location. 


Op-Code l Operand 


Example: JMP AX 
Two Address Instruc 


Two Address instruction format requires one op-code and two operands. Example of sug 
instruction format is the MOV (Move), which moves data from the memory location to the registe 
and from register to the memory location 


Op-Code | Operand Operand | 
Example: ADD A, B : % 
) FAS INSTRUCTION 6YELE 
Instruction cycle is the basic operation\tycle of a computer to execute varod 
instructions. It is the Process by whiche@eomputer retrieves an instruction frome 
memory, determines what actions the inStftuction requires, and carries out those actions 


The following are the three instruction bycle steps _ 


e Fetch operations | f FETCH 
e Decode operation | Instruction 
a Execute operation «$ | 
s” Fetch Operation << 


S 
» in this operatiof®iħe control unit fetches an 


instruction from emory by sending an address DECODE 

through the ad us and a read command through | 
the control t The fetch operation places the 
i the instruction register (IR) inside the 


Operation 
i step the instruction decoder decodes the instruction to determine 
i is intended to do, 


Once the instruction has been decod 
rol logic circuitry in the cont led, it can be executed. in this operation the timing 


ay rol unit generates si nals needed i 
aa ah, 3 sig ne to execute the instruction. 
e ny po arithmetic, make a decision, simply move data from one memory 


.4 CISC AND RISC ARCHITECTURE 
RISC and CISC are two different com 
_ architecture. 

CISC Architecture 


t 


peting philosophies in designing modern computer 


T CISC stands for Complex instruction Set Computer. It is traditiafial'architecture of CPU 
that supports a large variety of instructions. These instructions may\have different length and 
Use all addressing modes and require complex circuitry to deceda@sthem. CISC architecture is 


Complex because of the instructions used at the hardware leygl\Examples of CISC processors 
are the Intel 486 series and Pentium series 


RISC Archite 


l RISC stands for Reduced Instruction Set Computer. It is considered new architecture of 
(CPUS RISC architecture of CPU supports same@.Size of instructions and it does not use indirect 
addressing mode. The instructions of a CPU“that uses RISC architecture are very simple and 

i @re executed very fast. RISC CPUs requifé fewer transistors, which makes them cheaper to 

design and easy to manufacture. Examyples of RISC processor are IBM PowerPC, Sun SPARC, 

mobiles phones and tablet PCs 


The following are few differences Between CISC and RISC architectures. 

® CISC instructions utilize@more cycles than RISC 

® CISC has way mote complex instructions than RISC. 

e CISC typically Has ewer instructions than RISC. 

e CISC impl tations tend to be slower than RISC implementations. 

. cally use CISC while tablets, smartphones and other devices use RISC. 


Com 
INTE AND AMD PROCESSORS 


Intel and AMD (Advanced Micro Devices) are the primary manufacturers of processors. 
e processors for desktop computers, laptops, notebooks and mobile devices. Different 
processors perform different functions at different speeds, depending on what kind of 
they run. Each type of processor has different functionality, but similarities do exist 
JUS types. Both Intel and AMD make processors for a variety of systems. Core, 


Athlon processors have 10 steps execution process. These proc sors generally 
in sockets. AMD processors do not use Mega Hertz (MHz) to sped cessor speed. 
to the instruction set handling that AMD uses. RS 


owing is the comparison between Pentium IV and AMI Atlon processors. 


S 
Intel Pentium IV Processor J AMD Athlon Processor 


peed 1.7t03.0 GHz. $1.4 to 2.33 GHz. 


32/64 bits | 32/64 bits 


256 KB to 1MB @X 256/512 KB 


CISCIRISGES RISC 


Ing Unit (CPU) is a single unit that consists of ALU and Control Unit. It is 
computer. 
it (ALU) is the part of the computer where actual processing takes place. 
ind coordinates the activities of the entire computer system. It controls 
ut/output devices, storage devices and the calculations performed 
’ 
* 
ires used for transmitting binary information from one 
are three types of buses, address bus, data bus and 


in computers are data r 


ea panen 


mi 


Kal or Complex ee 
n Set Computer th 
which may be as many as three Se aah r that supports a jaki VAEN of 


\ds for Reduced In 
‘instruction. struction Set Computer that supports very simple limited 


Ss 
S 


© 
= $ 

Exercise > 
RS 
sct the best answer for the following MCQs. a y 
part of computer performs Fetch, Decode’ and Execute cycle? 
A. ALU < Control Unit 
C. Output Unit D. Registers 


Where are the results of ALU operations transferred? 


Counter register IN 3 B. Base register 
oO Accumulator register 


Data register N 
Selects a memory word for a read or write operation? 
B. Control bus 
D. System bus 


h of hose x 


Ss Bus 


f these regi 
for execution? 
B. Memory buffer register 


D. Counter register 
o be stored in or fetched from memory must first be 


ahi ' D 
A 


ee 


sters controls the sequence in which instructions are fetched from 


Ser Bane 
ruction execution to a : 
@) Branch instruction = 
i D. Data movement instruction 
nstructions will perform addition of two numbers? 
instruction B. Shift instruction 


ison instruction D. Data movement instruction 


3h which bus, instructions are transferred from main memory to ington register 
ntrol bus 


B. Address bus Ñ 


ction bus @ Data bus Ss Í 
any distinct operations can be performed if op-code@ta microprocessor consists 


— 
B.8 A 
OS 


Part of computer decodes instructions? > 


e 
C 


B. Main memory 


©) Control unit 


` 


ng questions. 


U in the computer? 


of control unit in the computer? 


it 


© types of buses used in computers, 
the types of CPU instructions, 


ain different types of instruction formats with examples. 
jin CPU instruction cycle. 


why iter ave ved instde 
vesis rev" 


wpe 
cPu expan 4wo ied? 


ferecol purpose 


activities are to be carried out during the practic Ca 


its on the motherboard including microproc , RAM and ROM should be 
o the students. A 

ation of microprocessor on the motherboard Ñ, with the cooling fan should be 
rated. 

should be explained how data bus% Contro! bus and address bus circuits are 
d on the motherboard and theySheuld have a clear understanding about their 


should be explained how Programs are loaded into the RAM memory and 


by the microprocessor 
ibove activities sho falso be demonstrated through videos or animations. 


sor nse icle should be demonstrated through videos available on net 


) 
san nue Teachers should demonstrate through videos available on net 
com) ÑS 


INSIDE SYSTEM UNIT 


ter completing this lesson, you 


| be able to 


between CPU and system unit © 
‘computer casing and its types NY 

power supply and describe the components found on motherboard (BIOS, N ansion slots, 
S, Memory slot, disk controller, cooling system and buses) 

e the ports (serial, parallel, PS/2, USB and fire wire ports) RS 
‘sound, video, modem and network cards 

e SIMM, DIMM, SDRAM and DDR 


UN N LRO 


This unit presents information about the components of computer that exist inside 
the system unit. It describes the pusposé of expansion cards that are installed on expansion 
Slots on the motherboard or integrated on it. It also explains memory chips, cables used 


inside the system unit and ports,that are found at the back of the system unit for connecting 
input/output devices. 


ae is a box or an enclosure that contains most of the components of a 
computer syst rotects and organizes all the components that make up a computer. 


Without ca: SM of the components within the computer would be vulnerable to dirt, 


foreign ol and electrical interference. Casing also reduces the overall noise produced 
by computer fan and drives. 


Teacher Point 


PU AND SYSTEM UNIT 
‘Computer casing with all the 
nts installed inside it is Called 
i unit or main unit of the computer 
. Usually people incorrectly use 
word CPU for system unit. 
processor is the CPU of the 
puter that is installed on the 
lerboard whereas system unit 
ins motherboard, hard disk, DVD 
RAM etc. System unit and 
microprocessor are shown in Fig.4.1, 


11.2 COMPUTER CASINGS 


à Computer casing is a box or enclosure 
that contains most of the components of 
ee system. Computer casings are of 
» two types, tower and desktop as shown in 
) Fig.4.2. Tower casing is the most commonly 

ised one. Desktop casing is designed ta 
7 = keep on the desk and usually monitor is képi“ Fig. 4.2 Tower (left) and Desktop (right) computer 
over it. casings 


941.3 EXPLORING THE SYSTEM UNIT 
“System unit contains the follawing main components. 
Vy 


e Casing 
e Power supply A 
. Motherboard 


come 


The purpose of power supply in a computer is to convert 
nating current (AC) to low-voltage direct current (DC) for 
on of components of the computer. A power supply is 
fixed in the casing when it is purchased. A power supply 


if Fig.4.3 
a è 


b 


r. 
ty 


is also known as main board or system board. A motherboard is 
is a circuit b ard that connects all the components of the computer i 
ansion slots. = a 


4 Inside System Unit _ 


e Important Components 
The following are some important components or parts of a motherboard. 


CPU Socket: CPU Socket is used to mount the CPU or Processor on the motherboard. The 
CPU socket is the connector on the motherboard that houses a CPU and forms the electrical 


interface and contact with the CPU. 
BIOS: It stands for Basic Input Output System. It is a non-volatile ROM chip. It is a firmware in 


CPU Socket | 


Fig.4.4 M 
Which system programs are permianently stored by the me 
purposes. When the computerig tirned on, it initialize computer devices such as keyboard, 


mouse, Hard disk, etc., andititen loads the operating system from the hard disk into the RAM 
i feady for operation. Secondly, it controls the basic input/output 


heral devices attached to the computer. BIOS also has a Setup utility 
igure the computer hardware, select boot device, set password, set the 
disable computer components 


nufacturer. These programs have two 


Ports: A portts an interface at the back of the computer to connect external devices. There are 
Various types of ports on the motherboard which are used for connecting input/output devices 
via cable. ` 

Expansion Slots: An expansion slot is a long narrow socket on the motherboard on which circuit 
boards (expansion cards) are inserted to add new capabilities to the computer, There are 


es of expansion slots on the 
) various types of cards are 
video display, sound, modem 
In modern computers, the circuit 
e cards is integrated in the motherboard itself to 

size and cost. Expansion slot standards 
include, AGP, PCI and PCI express, Expansion slots 
are shown in Fig.4.5. i 


motherboard 
fixed. These 
and network 
ry of many of 


AGP: It stands for Accelerated Graphics Port. It 
provides a high-speed channel for attaching video 
tard to a motherboard. it provided a de 
way between the processor and the graphic 
bus width is 32 bits. 


PCI: It is used to attach 
computers but is supers 
AGP standards. PCI Express 
used in micro and laptop con 
Speed serial communication 
Ribbon Cable: |t has several parallel wires igthe same flat plane that looks like a piece of ribbon 


Which is why it is called ribbon cable di st for transmitting information between 
motherboard and devices such as floppytrive, hard disk and CD-ROM drive. 


_ PCI Slots. 


Fig.4.5 Expan$fon’slots on motherboard 


] path- 
ard. Its 


is to the<6omputer. It is still used in some 
Expréss-was designed to replace PCI and 
? bitSaltis the latest standard expansion slot 
idvantage of PCI Express is that it provides high 


IDE Interface and Cable: Jritedrated Drive Electronics (IDE) 
interface was developed by*Western Digital for attaching hard | 
drives to motherboard. Phe first hard drive that used IDE interface k 


Following are the different three tyPe8'of ribbon cable interfaces | 


appeared in Compa PCs in 1986.Hard drives that had IDE 
interface had drive“eontroller integrated into the drive itself rather 
than having vate controller on the motherboard. Western | 
Digital intro d new hard drives in 1994 with enhancements to IDE interface and named it 


d IDE (EIDE). An IDE interface cable is shown in Fig.4.6 


Interface and Cable: Serial Advanced Technology 
ent (SATA) is a new computer interface bus for 

g drives to computer. It was designed to replace EIDE 
face. SATA bus interface is used in all the modern laptop 
sktop computers. SATA drives communicate via high- 
| cable. SATA bus interface has many advantages 


Fig.4.6 IDE Interface Cable 


E. Inside System Unit 


DE standard. These include faster and more efficient data transfer rate and 
and cost. SATA 1, SATA 2 and SATA 3 interfaces provide communications 


ec, 3 GB/Sec and 6 GB/Sec respectively. A SATA interface cable is shown 


J These are slots on the motherboard that connect RAM with the CPU. Generally, 
there 3 
board having a series of RAM chips mounted on it. 

_ Disk Controller: \t is a circuit that allows communication between CPU and anyetype of drive 
Such as floppy drive, hard drive or CD-ROM drive. Old disk controllers were implemented on a 
separate controller card. Modern disk controllers are integrated into the disk drive itself. For 
example, EIDE and SATA hard drives have their disk controller circuit insid@-the drives. 


Cooling System: Coolingesystem is required to 
maintain proper operatiag@temperature inside the 
system unit. Computeg@omponents installed inside the 
system unit produce§heat when the computer is on. If 
the temperature inside the system unit reaches a certain 
point, it can damage the parts. A fan is fixed on top of 
the microprocessor to cool it down. Heat sinks are also 
used to,disstpate the surface area. Many computers are 
designed’ to turn themselves off if the temperature 
= exőêgƏüs certain level. A fan for cooling microprocessor 
_ Fig.4.9 Fan for Cooling Microprocessor issshħown in Fig.4.9 


Buses: A bus is a set of parallel wir6s that provides electrical path between various components 
of computer. There are three types Of buses, data bus, address bus and control bus, printed on 
the motherboard. Data bus Sninects the CPU, memory and the other hardware devices on the 

motherboard. Address bus: ‘connects the CPU and RAM. Control bus is used to send control 
_ signals to all the com Nts of the computer. 


al A2P , EXPANSION CARDS AND MEMORY CHIPS 
4.2.1 POR D THEIR TYPES 


Various types of ports exist on the motherboard and they protrude at the back of the 
m unit for connecting devices. 


e following are different types of ports 


tial ports transmit one bit of d 
ata ata time. In ol 
ports had 9 or 25 pins in which one pi A inn 
) pin was used for tra itti 
nd m pe Sida Signals and these were a Ae pe | 
a » Generally modems were connected to these port: : 
e ports have been replaced with ry 


in Fig.4.10. USB ports. A serial port is 
P Port 

f é eae iy transmit multiple bits over several wires at a 
E . These ports had 25 pins in which 8 pins transmitted one byte of 


rmation and the others were used for transmitting control signals. 
Parallel ports were named as LPT1, LPT2 and LPT3. These ports 
have been replaced with USB ports. A parallel port is shown ih 
Fig.4.11. 


PS/2 Port 
PS/2 stands for IBM's Personal System 2 m@fierOcomputer. PS/2 | 
System introduced a new type of port for connecting,keyboard and mouse | 
Which are still used in many computers. It is a g6und shaped serial port. A | 
PS/2 Port is shown in Fig.4.12 s 
Fig.4.12 PS/2 Port 
USB Port ji 


USB stands for Universal Serial‘Bls. It provides very fast serial mg ~- 
transmission. It is the most commonlyuSed port in modern computers for ~ 
Connecting a large variety of deẸipès to the computer such as printers, 

“scanners, cameras, mouse, Keyboard and USB flash drives. A computer 
has many USB ports and“these are plug-and-play ports. Plug-and-play 
_ ports automatically detect ànd determine what type of device is attached 
to the computer. When a computer detects a plug-and-play device it Fig.4.13 USB Port 
_ automatically installs the driver for it or prompts the user to install it. A 
USB port is shown in Fig.4.13. 


Fire Wire Port al 
‘a rectangular shaped port, generally used for connecting video 
s such as camcorder to the computer. Fire wire port has four or 
pins. In a six pin connection, 2 extra pins are used to provide 


power. Laptop computers have 4.pin fire wire port because 


not provide electric power to devices connected to it. A fire 


shown in Fig.4.14- 


air 


ds for High Definition Multimedia Interface. HDMI tech ol 
udio-video interface for transmitting digital data. All the | 

ition equipment including PCs, laptops, camcorders, d 
cameras, TV, DVR, disk players and set-top box sold today have at 
one HDMI port. HOMI port transmits high quality audio-video data in 
totally digital form through a single cable. HDMI port is shown in Fig.4. i 


EXPANSION CARDS 


> 
Icard is a printed circuit board that is inserted onto an en slot on the 
aiso known as add-on card, interface card or just card es new ability to 
aS connecting to another computer using a network cael 
types Of expansion cards are commonly used in compdfers. These are sound card, 
hics card, modem card and network interface 


card 


pose of sound card is to facilitate transmis$i@A of sound in computer. In the past, 
hala that could be produced onè tomputer. With the invention of sound 
, We can store human voice in thé Corr puter and hear it through the speakers. 
Es > | Sounds are analog waves whereas | 
Dome 2 computers communicate using 
electrical pulses that represent Os 
and 1s. Sound card translates 
analog voice input form a 
microphone into digital form or it 
outputs the digital sound stored in 
the computer through the 
speakers. In other words, it 
provides analog to digital and 
digital to analog conversion as 
shown in Fig.4.16. 


It will not be possible to ee 
media applications on a computer without the sound card. Early so 

nsion slots on the motherboard. Motherboards of modern comp 

J sound cards. 


SOUND CARD 


card is to display text, graphics and images on 
Inexpansloh slats butin modern 


Sys tem Unit 
; PCI or Sa Express slot for adding a high 
ance graphics card in place of the integrated 


graphics. These high performance 3D i 
grap! : graphics cards 
have their own dedicated memory which is generally 


between 256MB to 1GB. Special high performance 3D 
graphics cards are required for running some video 
games. A video graphics card is shown in Fig.4.17 
Modem Card 


ve 


A modem is a communication device that makes 
possible the transmission of data between computers 
via telephone line or other communication lines. It is Fig. 4.17 Arapi 
abbreviation of MOdulator-DEModulator. Modems are generally used, for dial-up connection to 
Internet. Modem cards are fixed in expansion slot or modem haieWare is integrated on the 
motherboard. 


There are three types of modems 


e Dial-up modem 
e ISDN modem 


e DSL modem 

Dial-up modems use telephone lines and\they can provide 

transmission speed up to 56 Kbps (Kilobits"pér second) which is 

Very slow. Therefore, there use is gradually declining. It has the 

advantage of providing Internet camheetion from any location in 

the world and it is the cheapest Jriterriet connection = ao 
ISDN modem is used with Integrated Services Digital Network —_ 
Here, “Integrated” meansGombining of voice and data services 


Over the same wire. Iteses the same phone lines that dial-up 
modems use. It cansprovide Internet connection speed up to 128 “Fig.4.18 10/100 Ethernet Card 
Kbps. 
DSL (DigitalkeSubscriber Line) modem is used with DSL connection to the Internet. These 
_ modems jore advanced compared to dial-up and ISDN modems. They provide extremely 
fast Internet speed depending upon the package and services of Internet Service Provider (ISP). 
. Di al-up and ISDN modems are gradually replaced by DSL modems for high-speed Internet 
connection using digital subscriber line. It also uses phone lines. DSL Internet connection is 


expensive than dial-up and ISDN connections. 


Network Interface Card ——, 
Netwo terface Card (NIC), commonly known as network card or card, is an 
nsio oe ieee provides interface to a network. Modern computers have network interface 
into the motherboard, just like the sound and graphics cards. Network card allows 
‘gers to connect to each other either by using cables or wirelessly. It provides 


4 Inside System Unit 
Sala computers in LAN and WAN. Following a are the types of commonly used 


10/100 Ethernet cards are used in home and small offices. 
Their data transfer rate is 10 to 100 Mbps (Mega bits per second). 
They are usually attached to PCI or PCle slots. A 10/100 Ethernet | 
card is shown in Fig.4.18 


Gigabit cards have data transfer rate of up to one Gbps (Giga 
bits per second). These cards are attached to cofiptters using 
PCle slot. A Gigabit card is shown in Fig.4.18. 


Fig.4.18 Gigabit Card 


Wireless network cards are usé@,for wireless networking. 
Their data transmission speeds, ot nerally less than wired 
cards. They are attached to RG@fe Slot or USB port. A wireless 
network card is shown in Eig: 19 
HIRS 
Fig.4.19 Wireless Network Card 
Memory chigsvean be classified into four categories, 


SIMM, DIMM, SDRAM and DDR SDRAM 


) SIMM standsadr “Single In-line Memory Module”, It is a small circuit 
board with,a\uhch of memory chips on it as shown in Fig.4.20. SIMM 
is plugg@G-in into particular socket on the motherboard. It is used to 
add miamory to computer and is referred as Random Access Memory. 
SIMMs typically use up to 32.bit bus. They have storage capacity 
Fig.4.20 SIMM Memory _afanging from 256KB up to about 32MB. SIMMs were used in early 
“computers of 80s and 90s 


~à 


s 


DIM s for “Dual In-line Memory Module”. It is a type of computer memory. A DIMM 
is a small circuit board that holds memory chip. It uses a 64.bit bus 
to the memory, whereas single in-line memory module (SIMM) only ; 
has a 32.bit path. This allows DIMMs to transfer more data at once. 
DIMMs have replaced SIMMs because they have faster data 
transfer rates and better capabilities than DIMMs. Memory 
h & Fig.4:21 DIMM Memory capacities of DIMMs range from 64MB up to 512MB. À 


DIMM 


icher Point 


shut down while another is prepared for reading. It is called 

‘teynchronous” DRAM because the memory is synchronized with 

: lock speed that the computer's CPU bus speed is optimized 
The faster is the bus speed, the faster will be the SDRAM. 


pDR SDRAM 


DDR SDRAM (Double Data Rate SDRAM) is synchronous 
dynamic RAM that has improved memory clock speed as compared 
jo simple SDRAM. It reads or writes two consecutive words peg 
dock cycle. New type of SDRAMs, known as DDR 2 and DDR'S 
have also come which are used in latest microcomputers. DÈR” 2 
fads or writes 4 words of data per clock cycle whereas DDRS Teads 
orwrites 8 data words per clock cycle. 


Fig.4.22 SD RAM 


Fig.4.23 DDR SDRAM 


72| Key Points 
È Somputer Casing is a box that contains.most of the components of a computer. 
Computer casing with all the components installed inside it is called system unit or main 
unit of computer. 
» Power supply is used in compuferto convert alternating current (AC) to low-voltage direct 
current (DC) for operation ofeemponents of the computer. 
7 Motherboard or main boards a circuit board that connects all the components of computer 
System through ports,y¢ables or expansion slots. 
Disk Controller is a%eircuit on the motherboard that allows communication between CPU 
and any type o Avè such as hard drive or CD drive. 
Com various types of ports on the motherboard that protrude at the back of the 
connecting devices. 
ports transmit one bit of data at a time over a single wire whereas parallel ports 
multiple bits over several wires at the same time. 
on card is a printed circuit board that is inserted onto an expansion slot on the 
board. It is also known as add-on card, interface card or just card. Commonly used 
sion cards are sound card, modem card, network interface card and graphics card. 
d are integrated on the motherboard. 


these car ; i 
CT In-line Memory Module. It is a small circuit board on which RAM 


ether. 
Dual In-line 


Memory Module. It is also a small circuit board like SIMA 
has more storage capacity. > ei tac 


Le =) Oe 


-e 


=) 
4 
answer for the following MCQs. 
enerally used to connect video devices to the computers st 
rt B. USB port p 
D. Parallel port 
A al casing with all the components installed inside it called? 
Computer System B. CPU 
Motherboard D. System unit > 
hat is the interface that provides connection to external device: led? 
Expansion slot B. Memory slot ¢ we 
Disk controller D. Port 
‘the following provides interface to network? 
A. NIC ‘ B. Modem 
C. Parallel port D. BIOS 
v. Which part of computer protects and organizesiallthe main parts of a computer? 
_A. Power supply B) Motherboard 
C. Casing D. Expansion slots 


"vi. What is the purpose of power supply,if the computer? 


A. to convert low-voltage to high-Veltage 
to convert DC to AC 


B. 
_ C. to convert AC to low-voltage” DC 
D. togenerate power « 


ich circuit board gea: all the components of computer? 


B, Ports 


Motherboard 
Ņ D. Cables 


Network car 
. What is BIOS? 
in RAM B. Port 
D. Non-volatile ROM chip ' 
these provides high-speed channel for attaching video card to motherboard 
nterface B. AGP 
D. Memory slot 
displays text, graphics and images on the screen? 
k - B. Gigabit card 
D. Video graphics card 


] and two disadvantages of using wi 
reless network card. 
ong answers of the following questions, i 
n IDE and SATA interfaces. 


ibe the following types of ports. 


i Serial port © 
Parallel port N 
e PS/2 port Re 
USB port RS 

Fire wire port É Nal 


j. What are the functions of following expansion cards? 

e Sound card 

e Video display card 

e Modem card 

e Network Interface Card (NIC) 

ve Explain different types of modems. 

~ Describe commonly used Network Interface Cards (NICs). 


| Lab Activities 


N carried out during the practical periods. 


b activities ar 
should bé shown the components found inside the system unit such as CPU | 
its, expansion slots/cards, types of cable interfaces and cables | 
jicroprocessor and their functions should be explained. 
components inside the computer casing (on the motherboard) 
dents understand how system unit is assembled. _ 
ing of CPU should be demonstrated to the 
‘also be demonstrated through videos o 


A5 
~ NETWORK COMMUNICATION AND 
PROTOCOLS 


sting this lesson, you ee 


k components (Sender, Receiver and Medium) RS) 
Of Communication (simples, half-duplex and full-duplex) A 


‘communication media (Guided and Un-guided) 
) nication devices (Switch, Router and Gateway 
Metwork architecture (Client/Server and Peer-to-Peer) AN 
ork types (LAN, MAN, WAN and VPN) RN. 
network topologies (Star, Ring, Bus and Mesh) 
ithe purpose of a communication standards 
d OSI Model and concepts of its layers 
"examples of protocols and devices at each layem4SROS! Model 
PAP protocol suite used for communicatiefvaver the Internet 
TCP suite with OSI Model DQ 
between circuit switching and pagkStawitching 
{IP addressing schemes (Classe${Masks and Subnets) 


O 
$ UNIT INTRODUCTION 
ion of computers or other devices called nodes that communicate 
red network medium. This unit is dedicated to data communication over 
d the protocols that make it possible. It describes ho : 
mp it possible. ascribes how computer networks 
l are created i at their advantages are. It introduces different types of computer networks 
and natwoik vices. It describes the purpose of having communication standards and 
discusses OSI model that allows computers of different manufacturers to communicate with 
ch other. The last section of this unit explains how IP addressing schemes identify a computer 


| peopl 
Ks, other businesses are all dependent upon 


etwork is an interconnection bi 
0 that they can communicate with 
id software). A network is made up of 

low information exchange to take plac 


etween two or more computers and/or other 
each other to share network resources (both 
collection of computers ther network 


e. While most network: ect computers 
form of cable, the connections can also be wireless, for exa dio or a 
tion. A simple communication network having wired ajgpPoiess connecti 
9.5.1.0) A 
aN 
> 
Gonnectians =.) 


á 


ORK COMMUNICATION pa de Baer <a 
i f transferring information from or nother 

nication is the process of trans} o rala sl 
‘i ment. Network communication consists of pooni pke: 
; an a 


MHri 


sr, also called transmitter is a computer/device that sends the message (data or 
information) from source to destination in a communication network. it may be a computer, 
workstation, cell phone or camera. The sender device converts the electrical signal into a form 
that is suitable for transmission over the communication network. 


+ Message | a, 
Medium 
Receiver 
sy 


Setof 
- Rules 


J 


otocoi ~~ 


i id z 
Fig.5.2 Components of NetwopkGòmmunication 


Message 
Message is the data or information that is to be:transmitted. Message can be in the form of text, 
audio, video, or any combination of these. 

Medium alco Kom ac communicalten channel gutded medla 
Medium is the path through which message travels from source to destination. Medium can be 
wired, for example telephone cable) coaxial cable and fibre optics. It can also be wireless for 
example Bluetooth, Wi-Fi, microWave, radio wave and satellite, ongu? ded meda 

Receiver ‘Salco knowneds sink 

Receiver is the a receives transmitted message. It can be a computer, workstation, 


telephone handse! $ levision set. The data received from the transmission medium may not 
be in proper fo e accepted to the receiver and it must be converted to appropriate form 
before it is 

Protocol 


A protocol is a set of rules that governs data communications. It represents an agreement 
~ between the communicating devices. Without a protocol, two devices are connected but may 
i municating with each other. ) (3) 


r Point 


+ 


MODES OF NETWORK COMMUNICATION 


Modes of network communication refer 
d from one place to another. 


to the methods or the ways information is 


e Simplex, Half-duplex and Full-duplex 
e Synchronous and Asynchronous 


. Simplex, Half-duplex and Full-duplex communication modes 
‘Simplex mode it is not possible to confirma sucessful 


In Simplex mode, the communication takes place in only one difestion. In this 
mode communication is unidirectional, i.e. the communication can only take place in one 
direction and it is not possible for the receiver to send data back. For example data being 
sent to an electronic notice board found in train stations and Airports. 


Radio and television broadcastings are also exampl@srof simplex transmission. 
Transmission of information from a computer to a printertis also in one direction, as 
shown in Fig. 5.3. 


Sender Receiver 


Fig.5.3 mihi “9 weap c peta: semen Gee 
Half-duplex mode ye SM! oe bce N AA he 

_ Inhalf-duplex mode „the Communication takes place in both the directions but not 

at the same time. The.sighal can only be sent or received at one time. A common 
example of this type of communication is the use of walkie-talkies, where each of the 
Persons communicating must indicate when they have finished speaking. Half-duplex 

also in transaction-oriented systems, for example communication 


co} er and credit card machine as shown in the Fig.5.4. 


Sender/Receiver Receiver/Sender 


ne @ 


4 
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= Full-duplex mod a Fe 
lex mode ’ 

7 ull-dup! f 

l 


In full-duplex mode, the communication takes place in both the directions at the same 
time. In this mode, both sender and receiver can send and receive the data simultaneously, for 
example two or more computers connected to a network device such as a switch that Provides | 
full duplex activity. It is the fastest bi-directional mode of communication. The full-duplex Mode | 
is like a two way street, with traffic flowing in both directions at the same time L 

One common example of full-duplex communication is the telephone network. When two 
people are communicating by a telephone line, both can talk and listen at the same time. Also 
full-duplex mode is the most suitable for data communication between computers as shown on 


Fig. 5.5. | 
Sender/Receiver Receiver/Sendgr f 
o eee i 
—— | 
Fig.5.4 Full duplex mo Municati 


„ ti. Asynchronot 
Asynchronous and Syhchronous 
used for transmitting characters be 
other devices such as printer, modem, et: 


ISMISSION Share t re 


1 components within a Wouter or from 


uw 
Asynchron ous 
MUM ho ‘ | 
= In asynchronous transmission, theeime in 1 two characters is variable and 
not fixed as shown in Fig.5.5. The computer devices can exchange informatior eir own rate. 
slow or fast. Start and Stop bits are.ui8ed in asynchronous transmissi These bits provide 
timing (synchronization) for the cénhection between the sender and the receiver. The start bi 
tells the receiver that a charaeter is coming and stop bit indicates that the transmission of 
character has ended. This type of transmission is ideal for slow-speed communication whet 
,_, Japs may occur during transmission. Example of asynchronous transmission is keyboard dal 
~ transmission. 
Direction of data flow 
g 
Stop bit Start bit 
Data i a 
cont j 
og Mins son 
. Gaps between data units 


With Variable time intervals 
i- Fig.5.5 Asynchronous transmission 


5 on, the twe two characters is 
3.5.6. In this method unica padecen 
racters in order to remain synchronizec 


cial “idle” character is sent when there is no data for transmission. It does not 
i sion of start and stop bits. It sends data as one long bit stream or block of data 
bit is sent one after the other. The receiver counts the bits and reconstructs the sent 
in bytes. It is essential that timing is maintained as there are aaRS or t stop bits 


aps. Accuracy is dependent on the receiver keeping an accurate of the bits as 


______ Synchronous transmission is faster than asynchronous ae ewer bits have to be 


transmitted; i.e. only data bits and no extra control bits are, : The best example of 
+ synchronous transmission is the data transmission between de: ie in network communications 
links. N es. 
-n >, i 0009 
SA F 
P 
[ 
» 
“a 


Ni 
Direction of data fa.” 


=. 


riiiioina 


00010000 
` _ pres o 
taas No Gaps bendim a units with fixed Time intervals binds.nol 
Í (se 


x 
diss Synchronous transmission 
5.1.3 COMMUNICATIO DIA 

e at 
communicating deviees. Communication media is used to transmit data from one network 
o called de) to another. There are two main categories of communication media. 


Communication Media 


>; n dint 
ion Media sirol casing awha dù 


| physical or bounded or wired communication media. In this type of media x 
ysical path. It uses cables that guide the data signals along a specific ` 


Telephone Cable “F {į Yow) 


Standard telephone fable. is widely used as 
communication lines) elephone’ lines are 
particularly useful to the user of data 
communication because the complex network of 
cx lines that has already been established allows 
DI G2 Telephone Line data to be transmitted to any location in the world.) 
e disadvantage of telephone line is that transmission speed is very slow. Therefore, its use 
opty mmunication py geslining: A telephone line is shown in Fig.5.7 withfður cables. 


> shwoy ud | P> 
UfGoaxial Cable! TAN] e 


EP OVC 


: ~~ calle 
ANI EON \ Gon y a 
g y Used for long distance transmission. It can transmit datat much higher rate 


‘Of 10 to 100 megabits per second. They are also used by telephone cqappanies to transmit data 
over long distance. 


> 


Coaxial cables“@re P packed into a very large 
cable that candiañdie hundreds of thousands of 


telephone cdlis»at the same time. Coaxial cable 
provides «high quality data_transmission_without 
Fig.5.8 Coaxial cable distortignger lass of signal. Coaxial cables have 


begfelmid under the ocean. A coaxial cable is 
ShoWn in Fig.5.8. Both telephone line and coaxial 
Cables are made up of copper, 


Twisted Pair Cables pah 


Twisted pair cables are twisted together in 
pairs. It provides shielding from outside 
interference. Cables with a shield are called 
Shielded Twisted Pair (STP) cables. Cables 
without shields are called Unshielded Twisted Pair 
(UTP) cables. These cables are shown in Fig.5.9. 


e Optic C 7 c 
lowe Han loo MER: Med 
he It is ni chnology that is replacing the Gonvantional cable in communication systems. 
Fibre optic cable is smooth hair-thin strands of transparent mataria that ve light waves at 


jh speed. Fibre optic cables are shown in Fig.5.10. î^ Hac § fain a “dn? iu 


_ The main advantage of fibre optic cable over Wire Paice includes wae and size 
reduction and increased speed of transmission. 
Fibre optic cable is not affected by electromagnetic 
interference. Therefore, noise and distortion are 
reduced. Fibre optic cable can transmit both pie” 

and digital data. i 
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Unguided Media 
It is also called unbound or wireless media i 
. In this type of communication media 
transmission takes place through open air. The i 
$ i . They are not guided through an 3 
following are important unguided media. ei ie 


Microwave Transmission 


Pets 


Microwave transmission signals travel 
through open space much like radio signals as 
shown in Fig.5.11. Microwave systems transmit 
information with transmitters which are normally 
installed on high buildings, mountains tops or high 
towers. Long distance microwave channels consist 
of a series of relay stations (boosters) spaced 
approximately 30 miles apart. Two stations must be 
within sight of one another. For transmitting 
information long distances, signals are amplified 
and retransmitted from station to station. 


Communication Satellites 


expensive owt F 
Satellite is a relay station positioned v4 
approximately 22,000 miles above the earth, It g 


orbits around the earth with exactly the«same T- 
speed as the rotation speed of earths Earth Ja 

stations beam signals to the satellite@s shown in | 

Fig.5.12. The satellite amplifies dud*retransmits | ™ 

the signals to another earth station which can be (#30 stanon Earth Station 
located thousands of miles@way. Fig.5.12 Satellite communication 


Satellite cometon is ideal for long distance communication. Transmission by 
satellite allows lar ount of data to be sent long distance at rapid speeds. Its use has 


in recent years. However, a major drawback of satellite communication 
st of placing the satellite into its orbits. These satellites are launched either 
space shuttles 


5.1.4 COMMUNICATION DEVICES 


A device that is used in telecommunication systems for transmitting data from one 
another is known as communication device. 


ily used communication devices are: Hub, Switch, Router and Gateway. 


her Point 


a 


we 


Where it was input. In layman's terms, a hub connects many networks into one, where a data 
Packet that is sent by one networks, is copied and pasted to all network portsa¥@aking it so that 
every port can see that data packet 
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of 
x wi Hub is a connectivity device used in LAN. It Connects 


——- NY 


anea network 


Hub, toc 


multiple LAN devices on one network and makes them act 
together as a single network. A hub is non-inteili vice ang 
sends output to all the devices on the network. A hub has 
multiple input/output (I/O) ports, in which an input in one por 
results in it being an output in all the other ports, except the port 


ia 

- Switch Y | 
th | Switch is a networ wap the same job as 
p the hub but are con more ir gent hub as it gathers 
k informatior aeket ind forwards it to 
in only the netwe aeint switch inspects data 
ur: | packets rect 2s the source and 
a destination of ind forwards them 
ge EiS 8 Port Switch appropriately. A,ji@ek munication over a 
3 computer network. When data is transmitêdY it jown into packets which a 
reassembled to the original form-once theyseach the F 

Routeg 

Router is a communication device which is used to 


Connect two or more networks 
Swpconnected to Inter 


Today, most of the networks are 
at. When the computer is sending data td 
| another computer on the Internet, router receives the data 
packets, looks for the remote computer address and forwards it 
to a computer that is closer to the remote computer, It forwards 
the data packets by selecting the best path-way based on 
network traffic. Many routers take part in transmitting the data 


packets from one location to another. A wireless router is shown 
in Fig.5.14. 


Gateway 


Gateway is a device that is used to connect a network 
another network that uses different protocols. If we have to lll 
different kinds of networks, such as a network of IBM mainfra 
computers and a network of PCs, we might have to | 
gateway. Gateways change the format of the data pack 
not the contents of the message, to make it co 


application program of the remote computer. 


S routers and switches), cabling, network topology and physical and 
r networks consist of server computers and client computers. 


ee 
r p! : A computer on the network that shares resources for others to use is called 
mputer or simply server. Shared resources include information, software, printer, 
emet connection, hard disk, etc. 


puter: A computer on the network that accesses resources that ww by other 
is known as client computer or simply client. 


o commonly used network architectures are: 


= e Client/Server Network 
o Peer-to-Peer Network 


r Networks 

“A computer network in which each 
computer on the network acts as either a 
‘Server or a client is called client/server or 
dedicated server network. Each server 
>O ter on the network is called a 
ted server. Servers are not used asf 
ters. Fig.5.16 illustrates hawea> 


Client 1 Client 2 Client 3 


server network m; e L san = 
|. The computer at the the Fig.5.16 Client/Server Network ret be 


is the dedicated se! 
n are clients thal Ss resources shared by the server, Similarly, in a dedicated server 


af, fever act as servers. 


Pe files and applications. The remaining computers in the 


ork includes one or more computers that are dedicated to Bring: as 
are optimized to provide quick access to shared network resources. 
e centralized security to ensure that resources are not accessed by 


client/server approach centralizes control of data and other shared 
or group is typically responsible for administering the network. 
PA) 


‘oath SANA 


_- -  ~ = 
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and it can simultaneously access ties 
shared resources on the network, A 
conceptual view of a peer-to-peer 
network is shown in Fig.5.17. 


Peer 2 Peer-to-peer networks tend to be 
relatively small. Most of these networks 
fall to range between two and ten 
computers. Large 
networks become diffi 
because so € y network : 
administrators gol sharing and 
maintaining shared resources, 


* Peer 4 5.1.6 TY@BS ‘OF NETWORKS 


ha TheWollowing are different types of 
7 Peer-to-Peer Network negWorks based on the size and physical 
area they cover 


Focal Area Networks 


A Local Area Network (LAN) spans 
a limited physical area. It is confined toa 
single building or a group of buildings. 
LANs are used for sharing applications, 
printers, group scheduling, e-mail, 
project tracking and other tasks. A LAN 
is shown in Fig.5.18. 


Characteristics of LAN 

e Spans a small physical area. 

e Uses high-speed wired/wireless 

connections between computers. 

e It is a very reliable network. 

Communication errors are very rare. 

e It consists of a limited number of 
computers. 


LAN 
at Site 3 


Fig.5.19 A Wide Area Network 


Connects multiple LANs. 
Sometimes communication errors occur. 


A WAN is often made up of 
two or more LANs connected 
together as shown in Fig.5.19. For 
example, you might have a LAN at 
each site of your organization and 
each of those LANs might be 
connected together to form a 
WAN. 


Characteristics © WAN 


Spans adafge physical area. It 
can be waidWide like Internet. 
Cemmunication speed is slow 
compared to LAN. 


Connects computers through public networks, leased liffes*or satellites. 


] Metropolitan Area Network 


Metropolitan Area Network 
(MAN) can span from several 
buildings or a large campus to 
entire cities. MAN is used by 
many organizations, It also 
connects a number of local 
area networks with high-speed 
communication lines. 


Characteristics of MAN 
It is larger than a LAN 


.20 Metropolitan Area Network 


to 50km diameter. 
e Uses fiber optic cable or microwave transmission. 


_« Provides high-speed communication. 


and smaller than a WAN. 
Covers an area of between 5 


e Used by telephone companies, Internet Service Providers and cable TV companies. 


e Network (VPN) is a computer network that provides remote access to 
to their organization's networks. It provides cheap communication by 
ion infrastructure such as Internet instead of 


expensive lea 


Ai 
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| Fig.5.24 Virtual Private Network Ss 
Itallows employees at home or on trip to connect their laptops into the computer as office through 


public telecommunication networks and do their work 


ve acteristics of VPN 
IfUses public networks such as Internet to connect complite! 


. 
e Provides secure remote a 
. 
. 


Enables files sharing, video conferencing and sirifar'rietwork services 
Provides cheap communication over long distanée 


5.1.7 NETWORK TOPOLOGIES 
The arrangement of network nodes and‘eoninections between them is called the network's 
topology. A node represents any device gihe network. Topology simply a map of the layout 
) (Of Nodes and connections in the netwofk, Four network topologies are popular today, namely, 
Bus, Star, Ring, and Mesh. 


Bus Topology (ic) S _ a ka 
Bus network topology “connects 

each node to the netwo) ng a single 

piece of cable, calle S. Bus network 

topology is shown i 2.24. x i = — 


Bus 
Features of pology 
e Suitablefor a small network. 


» Easy to connect a computer or a  Fig.5.24 Bt > 
peripheral device to the network. x 7 Sua Oot yon: tonalo S a f 
i e Requires less cable to implement. ‘ 


e Terminator is installed at each end of the cable to Prevent signals from reflecting back 
= onto the bus and cause errors. Terminator is a device that is attached to ground. 


cuit fs nol working A ENT 
40 gp ortie dange 


the single cable is severed at any point, the entire network can go down. 
Difficult to identify the problem if the entire network goes down. 
Not suitable for large eae 
4 e fs tdi ize d 
Star 9Y expensive 
| In a star network topology, each network 
node is connected to a central device called a 
hub. Large networks can require many hubs and P 
hubs can be connected to each other to create ERA 
a single large network. Star network topology is ; 


shown in Fig.5.22. at 
Features of Star Topology ef a. 


e It is suitable for both small and large Chem 1 Cim 2 Chem ) 


networks. r r 
A SF. 5.22 Star network topology 
e Easy to install and wire. a 


e Easy to detect and remove faults. 


e Failure of cable does not stop functioning 
of the entire network. a 


Limitations of Star Topology » P a 


n0 ME 


e Failure of the hub causes\the entire 
network to go down. ahs 
e Expensive topolog plement. Lengthy S 


y toii 
seed to install star 


cable with a hub i 
topology 

Ring Topology kai p <7) 
top dlog Ys shaped just like a ring. It = 

nbroken circle of network nodes. Ring network eT: is shown in Fig.5.23. 


ng Topology 
is directly connected to the ring. 


all and wire. 
network flows in one direction. 


1e entire network stops functioning. 


mln) g 
2 


Mesh Topology . 
In mesh topology, each node is d 
connected to all the nodes as shown in Fig.5.25. 


EAN Features of Mesh Topology 


e Most reliable network topology. 


y "~ A l ) 
ay e Data can be routed around failed computers or busy 
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ones, K 
e Can manage high traffic. s&s 

Limitations of Mesh Topolog Ke 
* Most expensive topologytte"Implement. 
e Setup and maintenan¢@is very difficult. 


52 DATA COMMUNICATION SPANDARDS 


communication standards refer to hardwaréyand software specifications that make 
ication between different computer systerag*possible 


1 PURPOSE OF COMMUNICATION.ST 
ly computer or device in the netwerk can communicate with any other computer oF | 

following some rules. Jhe rules are called communication standards. | 
standards are neodgo that different computer networks can communicate”) 
N 
Ss il 
andards Organization (ISO) based in Geneva, developed standards A 


nal data communications. In the early 1970s, ISO developed @ | 
a communication system and called it the Open Systems Interconnection — 


el consists of seven layers. Each layer performs a specific task during € d 


is passed from one layer to the next, starting at the applic: 
g to the bottom layer (the physical layer), over the 


Layer x 


Presentation Layer takes the data provided by the Application Layer and converts it into 


’ a standard format that the other layers can understand. At the receiving end it also formats the 
information so that it looks the way the user can understand. 


[ayer 5- Session Layer SOPNHME com municat! o? 
Session Layer performs functions that enable two appli 

application to communicate across the one pi T Se 

es t also establishes, maintains 


qam Pro 


= j 2 Ta Amiss 
J Y A A cont{e) 
Dala User Data 
l 


Application Layee yy 


, Presenialiqniayer 
om : Sasat ayer 
REAC ae 
Network Layer 2A 
Data Link Layer 


Physical Layar 


Layer establishes connections between two computers on the network. It 
quality control by making sure that the data received is in the right format and the right 


work oY on houleh 
Network Layer decides which physical path-way the data should take to reach the 


communication device Router works in network layer, 
converse data (to p okel 


e format of data on the network. This layer converts the 
putting them on the path-way. The communi 


date 


c 


a Sey Physical Layer 


Siagi S- 


> là e toy? V 
Info binary Fern” w 


y 
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Physical Layer defines cables and signalling. It provides hardware means such as Cables 
and connectors for sending and receiving data. Cables, hubs and repeaters work in this layer, 


5.2.3 PROTOCOLS AND DEVICES USED AT VARIOUS LAYERS OF OSI MODEL | 


A protocol is a set of rules and conventions that govern how computers exchange _ 
information over a network medium. A protocol implements the functions of one or more of the 
OSI layers as shown in Table 5.1. 


sical (|X.25& 
: IEEE 802 


for sending and receiving data. 


IEEE 802 


Places data packets on to, 
transmission. 


vai a 
Cables and 
Connectors 
Switches & 
NICs 


AE 


Controls routing and forwarding of data between 
the source and destination: 


Router 


Transfers data befWeen source and destination 
and is respongibi@™or error recovery and flow 
control. S 


Router and 
Gateway 


Starts angstops communication sessions between 


applications. 


Gateway 


RS 


Department 
Internet. 
5.3.1 TCP/IP PROTOCOL 


Co; vA data into a format that can be carried by 
KS er layer or converts data into a form that the 
la 


plication layer can understand at the receiving 
end. 


Provides interaction between the end user and 
software 


Table 5.1 Protocols and devices of OS! Model — 


5.3 TCP/IP 


Protocol Suite is a set of communication protocols used on Internet and many oth 
ter networks. It is commonly known as TCP/IP protocol because its most important 
cols are Transmission Control Protocol (TCP) and Internet Protocol (IP). 


7 
7 
d 
i 
| 


rd Bprricaton between computers on a network is done through protocol suits. TCP/AP 

is the most widely used Protocol suite for communication. TCP/IP was developed by US 
of Defense (DoD) in 1969. The most important capability of TCP/IP is that it provides: i 

communication between two or more computer systems used for communication over the 


between computers on the Internet. Every computer on Internet has a unique 

to it called the IP address. The IP address recognizes a particular computer 
\ alles ti connected to the Internet. N 
TCP. PIP Architecture a 


-TCP/IP protocol architecture has four layers that transmit information from one computer 
ther over the Internet. These layers pass information from the ary layer to the 
physical network layer. The four layers of TCP/IP protocol architecture are: N 

Application kayer sut collection groot 


. 
e Transport Layer 
. 
. 


te 


Network Layer 
Network Access Layer 
TCP/IP Ports and Applicatior 
When an application on the computer sends orfeeeives data over the Internet, it sends 
‘data to an IP address and a specific port on the remete computer and also receives the data on 
“a port on the receiving computer. There are a totaltnuimber of 65,535 TCP/IP ports. The Internet 
Assigned Numbers Authority (IANA) is a globalotganization that is responsible for registration 
‘of port numbers for common Internet services? 
5.3.2 TCP/IP AND OSI MODELCGOMPARISON 
The following chart clears the diffefance between the two models. 


OSI MODEL 


TCP/IP stands 
PInternet Protocol OSI stands for Open system Interconnect 


P/IP.éansists of 4 Layers 


OSI Model consists of 7 Layers 


iT developed by US Department | It was developed by ISO (International 
fense (DoD) Standard Organization) 


client server model used for 
lata over the Internet 


It is a theoretical model which is used for 
computing system 


OSI is a reference model 
I A 


me 


Fig.5.27 Comparison between TCP/IP KN Models 


3 S CIRCUIT SWITCHING AND PACKET ARITCHING NETWORKS 
iching Network 
‘In circuit switching network, a physicafeednnection must be established through the” 
k. The data is transmitted through sevetal switches. When transmitting data over a circuit: 
Network, a connection is established and kept open for the duration of communication, — 
switched networks require édicated point-to-point connection between the subscribers } 
other network traffic can u communication line. It provides a fixed data rate for both 
n and reception. A\ ple of circuit switched network is the telephone network. 
switcl iN etwork no physical connection is established between the yo 
tsy tching network. All the data that is to be transmitted is broken dowi 
leq packets. These packets include both the source and'destinatio E 
/ the source computer to its local Packet Switching Exchange (PSE). 
et, the PSE first stores the packet and then inspects the destination addr 
= contains a routing directory specifying the outgoing links’ transmi 
network address. The PSE forwards the packet on the a 
re reassembled in the proper i eg maka up piheg 


: whidk is use to oer 
Sim that dua identifies a host (computer or 
TCP/IP network. IP addresses have two parts 


a given network s share the same network number but must’ havea 
Similarly, any two computers on different networks must have 
may have the same computer/host number. 


S is made up of 32 bits. The 32 bits are broken down into four octets. One 
to 8 bits. Each octet is converted to decimal and separated by a dot. Therefore, 


8S iS expressed in dotted-decimal format. For example, Fig.5.14 shows an IP address 
lent dotted-decimal notation. 


ae 


145 10 34 3 
145.10.34,3 CN 
7 Fig. 5.14 An IP Address expressed in decimaiedbtted notation 
Subnet Mask ~ 


\) 
The second item, which is required for TCP/IP 4ĝWöòrk, is the subnet mask. The subnet 
is Used by the TCP/IP protocol to determine whether a computer/host is on the local subnet 
on a remote network. This information is suppliéd’in another 32-bit number called a subnet 
mask. In this example, the subnet mask is 286: #255.255.0. It is not obvious what this number 
k ünless you know that 255 in binary Aolation equals 11111111; so, the subnet mask is: 
41111111 A111. 11111111.0000000 
up the IP address and the S mask together, the network and host portions of the 
ress can be separated: 
00000.10101000.0111 ae — IP address (192.168.123.132) 
11.00000000 — Subnet mask (255.255.255.0) 
ber of ones in the subnet mask) are identified as the network address, 
he Punter of remaining zeros in the subnet mask) identified as the host 


s in use have different sizes. For example, a company that will have 50 
a network of 5000 computers, And on the contrary, a company 
does not heed a MECU that can only hold 50 computers. 


rs decided uel IP address space should b 
of networks 


_) aa 
128-191 | a 
Wz | | 
224 — 239 ~ 4440 [ Reserved for Multicasting 


240 - 254 f 1111 ~~ Experimental; used for research 
addresses 127.0.0.0 to 127.255.255.255 cannot be used and is reserved for loopback aljekdiagnostic functions: 


01 78 31 

_—_ a ae > 
Network Computep Number 
Number 


(Class A networks use a default subnet mask 9§255-0.0.0 and have 0-126 as their first octet 
fess 10.52.36.11 is a class A address. Its firsttaetet is 10, which is between 1 and 126, inclusive. 


Computer Number 


subnet mask of 255.255.0.0 and have 128-191 as their first octet. The 
class B address. Its first octet is 172, which is between 128 and 19% 


jes Netwayk. 
Aae | $328 F 
oi 2 3 Jè f 
T 23 24 31 ia 
Sa 
—— > y 


S Network Number Computer Number 


Key Points 


r network is an interconnection betwen t two or more computers so that they can 
‘communicate with each other. Wy) 


_ Data communication consists of three basic components which are Sender, Medium and 

Receiver. 

Modes of data communication refer to the method or way information is transmitted from 

‘one place to another. There are three types of data communication modes which are 

simplex, half-duplex and full-duplex. S 

In asynchronous transmission, the time interval between two eters is not fixed 

whereas in synchronous transmission it is fixed. 

Guided transmission media uses cables that guide the data ar along a specific path. 

Unguided transmission media transmits data signals through pen air. 

A communication satellite is a relay station in the spag that receives signals from ground 

antennas, amplifies them and then retransmits ta®@mother earth station which can be 

thousands of miles away. 

> A Switch is a small device that connects multiple-computers together in a LAN, 

> A Router is a device that receives data packets and forwards them to a closer computer to 
the remote computer by selecting the béstpath-way based on network traffic. 

> A Gateway is a device that is used {connect a network to another network that uses 
different protocols. ` 

> A computer network in whic 
client is called Client/Serv: 

> A computer network i 


À computer on the network acts as either a server or a 


every computer is capable of playing the role of client, server 
f or both at the sam s called Peer-to-Peer Network. 
> A network that a limited physical area such as a building or a group of buildings is 
called Local etwork (LAN). 
Mat spans large physical area, connecting several sites of an organization 


an Area Network (MAN). 
that provides remote access to individuals and offices to their organization's 
blic telecommunication infrastructure such as Internet is called Virtual 


J - of Defense, USA, to TAT Tran: 
Protocol. It provides communication between two 


ork, a physical connection is established through the network for 


network, all the data that is to be transmitted is broken down into small _ 

| packets. These packets are passed from the source computer to the 
uter through several Packet Switching Exchanges. 

g schemes are used in computer networks to identify agf@mputer for 


on. A 


nswer for the following MCQs, . 
hich communication mode data can be sent and rec Ni in both directions but not 
eously? D 

_ Simplex mode B. Halfeduptex mode 

_ Full-duplex mode D. Sgnehronous transmission 

‘the following network devices copfiests a network to another network that | 

protocol? Ay | 

_<Q9B. Gateway 
D D. Modem 

K remote access to individuals and offices to their 


i 
the following networks 


S B. WAN 


\D] VPN 


B. Ring topology 
D. Mesh topology 

t expensive to implement? 

B. Ring topology 

Mesh topology 

cal path-way the data should take to re 


® Network layer 
D. Session layer 


B. Synchronous transmis 
ansmission D. Full-duplex transmission 
ed at the start of a Class B IP address? 


® 10 
‘ D. 110 Wwe wmree 
Write s iter of the fellowing questions, , o “ee peet 
F computer network, =) peline, Ame x Sr BAR e Ka Š Pairs n hve 
e network communication and its basic pare ay ' ov tdAN?)7 
describe the modes of network communication. X ; 
erentiate between asynchronous and synchronous networ Emissions. ale 
entiate between server and client computers., bala Aer a cenn itked, blockk 
erentiate between LAN and WAN. RS charac ter block 
What is OSI Model? RS ley yeeteves 2 
‘ a AN hyo nize at avi 
aicnid networks om 3 
efly describe IP Addressing i erva -SE 
eng answers af th (ache 
lain different types of guided med, 
‘Explain microwave and satellite copii win AME 
ete notes on „switch, router and gateway. Pi 
Peer-to-Peer networks: ¿U 
xplain its types. { Viise 
D layers of OSI Model. . bier 
“Describe the four lage} of TCP/IP Model re ei k c 
ay DPN . $ ‘ CO tgi 
Ñ ye eyvodtd { Sew die 


Lab Aativities 


sio wen daka Werte 
5 are to be carried out during the practical periods. 
L to — Peer networks should be demonstrated through | 


ers and Internet connection should be demonstrated. | 
va ut on: 


a 


}After completing this lesson, you 


will be able to 


network ; LS 
vantages and disadvantages of wireless networks N < 

als, radio transceiver, access point and line of sight communica gap 

en short distance and long distance wireless commiunigy ) 

rt distance wireless technologies (Wi-Fi, Wi-Max, oth and Infra-red) 


of long distance wireless communication (Cellulag munication and Global 


G 
RY 


e communication è 

KN y 
res and limitations of mobile communicationystem 
w the architecture for communication over mobiledavites 


GN 


Wireless communigation is an Important area in telecommunications and 
networking. This unit ds\dedicated to wireless communication systems. It defines 


commonly used wireless communication terminology and presents contents about the 
types of signals, ces and architecture used for creating wireless communication 


networks. It $ short distance and long distance wireless communication and 
describes t nology used for it. 


© 6. 


j Wireless communication is a term used to describe communications between two or 
devices without any physical connection. The widespread use of mobile telephone, various 
atellite services, and now the wireless Internet and wireless LAN's are generating incredi 
x unications and networking. Wireless communication refers to techn 


S information over short or lon 
A e to using network cables. T 
increasing goday. o er T o 1.16 

eya WIRELESS NETWORKS n a 


The term wireless, refers to the communication or transmission of information over 


a distance without reqiiriny wires, cables or any other electrical conductors. Wireless 

communication networks is one of the important mediums of transmission of data or 
information to other devices. ln Wireless networks the information is transmitted through 
the air, without requiring any cables, by using wireless network technOlogy. Some 
important wireless technologies are Satellite, Microwave, Wi-Fi, WiMAX, Infrared and 
Bluetooth. Today, the term wireless refers to a variety of devicessmanging from smart 
phones to laptops, tabs, computers, printers, etc. POD tel. 


g distance without using connecting wires. It is an -~ 
he demand for wireless communication ‘is rapidly 


| emp | 


par = 
Daana Camotes 3 

“ig. 6.1 Wireless Network wee 
A wireless network enables people to communicate and access applications and 
information without wires. This provides freedom of movement and the ability to extend 
ications to different parts of a building, city, or nearly anywhere in the world. Wireless 


types of wireless communication systems exist, but a distinguishing attribute 
, is that communication takes place between computer devices. 
al digital assistants (PDAs), laptops, personal computers 


‘Computer devices have processors, memory, and a meal 
ticular type of network. In most cases, wireless networks transfer 
messages and files, but advancements in the performance of 
orks is enabling support for video and voice communteata as yabi | 
ark is shown in Fig.6.1. local area eee nT ct 
\ SADVANTAGES OF WIRELESS NETWORKS 
GES AND DISADVANTAGES OF WIRI ae Va TSR 
Networks = wiveless nte/ ge 
networks can easily add users without having to change the physi nnection, 
networks provide robust security protections. Traffic of a wirglelee network can 
d or simply blocked very easily. i Ne 
g Wireless networks users are no longer tied to a specific lepatfon, as were with a 


d connection. With a laptop computer or mobile device, aéaess can be available at 
locations. f ` 


Of the wireless networks users can connect aut@matically if they are within the 


ot 


Up a wireless network can be much more@ost effective than buying and installing 

Because wireless networks eliminate gRyeduce wiring Costs 

ng new computers to a wireless networks very easy. We can easily expand wireless 

with existing equipment, whiled@@wited network might require additional wiring. | 

ss networks provide remotes access to the company's key applications and 

rces, helps employees to getifie job done while they are away from the company. \ 

tages of Wireless Netwaryse— 

'y The main disadvantage 
can tap intoa HPN 


wireless network is security breach. Intruders (hackers) 
ork relatively easier than a wired network. 


S about its coverage that somewhere users might face problems 


less networks speed can be slower than wired networks because of the 


‘Wireless networks use radio signals and similar techniques for transmission, 
eptible to interference from magnetic or electronic effects. 


al energy weakens rapidly as the Signal passes through the environ 
trees, buildings, etc. 


‘s bad weather also plays a role in weakening the signals. 


z 
SIGNAL wieless ornon iati mM, today os sqrt pa 


“th 
» A radio signal or radio wave is an electromagnetic wave propagated by an antenna. Radio 


waves have different frequencies and tuning a radi i ifi 
a oro g a radio receiver to a specific frequency you can 


All the Radio Frequency (RF) systems consist of two components, a transmitter and a 
receiver as shown in Fig.6.2. A transmitter transmits a radio signal to a receiver which listens for 
the signal and receives it. RF systems include a set of rules that define how the transmitter and 
feceiver communicate. For example, a rule set can specify that the transmitter must 


communicate with the receiver at a specific frequency. Early radio signals wef analogus but 
today most of the radio signals are digital , i p | 


| Fig. 6.2 Comityvoation using radio signal 
ni Q 


6.1.4 RADIO TRANSCE|VER 


A transceiver is a device which can transmit and receive a 
radio signal and have Á Common circ uitry in a single housing. In 
case of radio, the t cgasmitter and the receiver are separated. The 
radio broadcasti ition is basically a transmitter and the radio is 
a receiver. B zE cases, like cell phone, the device serves the 
both functi herefore, a cell phone is a transceiver. A radio 


pass Ù 


bt ca shown in Fig.6.3. 


Vt 

6.1.5 WIRELESS ACCESS POINT (WAP) 

A Wireless Access Point (WAP) is a device that allows wireless devices to connect 
ired network using Wi-Fi. The access point connects to the wired network and then 
ee signals wirelessly to all the other wireless devices such as laptop computers 
Fig.6.3. For computers to communicate over a wireless network, they must 
ireless LAN protocol called Wi-Fi. Today many computers come fully 
ed Wi-Fi, so they are ready to get connected to the wireless access 


4 “Fig: 6.3 Network using Wireless Access ss Ponp > 
6.1.6 LINE OF SIGHT COMMUNIC 


th Line of Sight (LOS) communication, the transmitter and ragewer antennas are in line of sight 
Ss Shown in Fig.6.4. Line of sight communication is used ingii@h frequency communication where 
the signals cannot pass through structures and hili For long distance communication, 
Mansmitters are installed on high buildings, moustain tops or high towers. Relay stations 
(boosters) are used to amplify the signals and ret(asmit from station to station 


) E 
> “Eh Satie | 


lireless communication may be differentiated based on the region it covers into shoti 
and long distance wireless communication, 


Point 


? 


eless Communication 
; communication consists of very short distance of few meters 
of up td 50 Km/(Wi-Max). Following are the types of short distance 


pie pil yo" 
Ma) Arr at 
e Bluetooth s3. + i 
Infra-red BKB Ry 
ong Distance Wireless Communi x NA 
Long distance ifsioes communication comprises of distances al Ss Km using either 
“cellular communication methods or Global Positioning Systems whic es satellites, 


6.2 SHORT E une ATION -opal 
an Ç ei J 
6.2.1 Wi-Fi wO- gd J 
Wi-Fi (Wireless Fidelity) is a wireless communic&tioh system very commonly used at 
home and office. It is also called WLAN (Wireless GAN) It is a popular wireless networking 
technology which uses radio waves to providewifeless high-speed Internet and network 
connections. Wireless networks are easy to sefup’and are inexpensive. In Wi-Fi, information 
travels over the air. These networks are<éxtyémely limited in range due to low power of 
J ons allowing users to connect gl}Within close proximity to a router or signal repeater. 
is common in home networking ations which provides portability without any need of 
Wi-Fi networks need to be red with passwords for security purposes in order not to 
‘be accessed by others. Ss ' 
2 Wi-Max RS to of boM bs) Same 
Vi-M interoperability for Microwave Access) is a wireless network that 
rvice to users. It is very similar to Wi-Fi but covers a big range of 40 
tes a Metropolitan Area Network (MAN) and provides a wireless 


@ TV and DSL Internet connection. It provides service just about anywhere 
a city. It transmits information through microwave and uses a more complex 


dunia 3,00 eå givetootr wive lee 
OOTr a AFN T 


ge and low speed wireless communication t 


b 
4 
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ES 


Infra-red (IR) waves are extremely high frequency waves which are used for very short 
range communication. Some common applications of infrared technology are listed below. 


e Car locking systems use Infrared technology for automatic locking and unlocking the 
doors of cars. 
e Modern Computers have infrared enabled mouse, keyboards, and printers. 
e Home security systems have infrared enabled burglar alarm system. 
$ Remote control system in TVs, Toys, etc uses infrared technology 
ne AT 


6.3 LOT st 


Long Distance wireless communication systems provide seryices’ that are not possible 
with the use of cables. It includes cellular and global positioning systems 


6.3.1 CELLULAR COMMUNICATION 


Cellular communication refers to wireless communication systems that divide a 
geographical region into sections called cells. Each oéllhas a Base Station (BS) at the center 
that contains a transceiver and controller that proyides radio communication to mobile phones. 


KS, In cellular communication, each mobile 
phone uses a separate temporary radio 
frequency (channel) to talk to the Base 


Station (BS). The BS talks to many mobile 
users at the same time as shown in Fig.6.5. 
NE Channels use a pair of frequencies for 


communication. One frequency, the uplink is 


RS used for the mobile phone to communicate 

< mobie to mobile with the BS and another frequency for the 
N down link for BS to communicate with the 
mobile phone. The basic concept of cellular 


p communication is that it reuses the radio 
frequency by he cell that are at a distance where there is no interference of the other. 
- 6.3.2 GLOBAL POSITIONING SYSTEM 


Global Positioning System (GPS) is a radio navigation system that allows people on land, 
= insea or in the air to determine their exact position, 24 hours a day anywhere in the world in al 
_ weather conditions. 

: e modern era of communication, satellites are widely used. A satellite is 
i which is is placed into orbit by human. They are sometimes called artificial sate 
SAA from natural satellites such as the moon. Satellites are used 
3s military and civilian earth observation satellites, communica 


a 


i satellites, weather satellites, and 
satellites. The orbits used by the Cae 
may be defined as Geostationary Earth 
Medium Earth Orbit and Low Earth Orbit. 


GPS are used for navigation, on airplanes, 


ships, ground vehicles, and by individuals. Also ee 
the relative positioning and time data is used to Ög 
& 


study the movement of tectonic plates to 
understand the earthquakes, astronomical 
observations, telecommunications, etc. Global 
positioning system is shown in Fig.6.6. Fig.6.6 Global Patiing svete 


6.3.3 CLASSIFICATION OF SATELLITE SYSTEMS 


Satellite Systems can be classified based upon their orbits:into the following three 
types. 
e Geostationary Earth Orbit (GEO) 
e Medium Earth Orbit (MEO) 
e Low Earth Orbit (LEO) 


Geostationary Earth Orbit (GEO) 

A Geostationary Earth Orbit (GEO)or Geostationary Orbit is an orbit directly above the 
earth's equator (at 0° latitude), with a pefiot equal to the earth's rotational period. An object in a 
Geostationary orbit appears to be fixéd,in the sky if observed from the earth. Communications 
Satellites and weather satellites ar@.génerally placed in geostationary orbits, so that the satellite 
earth antennas (placed on ea that communicate with them do not have to track them, but can 
be placed permanently at x ‘position where they stay. 


Medium Earth Orbit 
A Medium 


Handheld OPS Device j: Proud Staios 


Orbit (MEO) is located above low earth orbit (altitude of 2,000 kilo 


altitude of 20,200 km. For example GLONASS (a Russian satellite-based navigation system) is 
titude of 19,100 Km and GALILEO (a European Union (EU) satellite-based navigation 
) is at an altitude of 23,222 Km from the earth. 
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requires low power amplifiers for communication. Therefore this orbit is used for many 
z applications. Most of the satellites, like the International Space Station, the 
Shuttle, and the Hubble Space Telescope are all exist in Low Earth Orbit. 


6.4 MOBILE DEVICE COMMUNICATION 
Mobile communication involves the use of mobile devices such as mobile phones, smart phones, 
PDAs and laptop and tablet computers. Mobile communication devices give the freedom to 
communicate with others or access information everywhere. These devices» improve our | 
efficiency and productivity. f 


6141 REQUIREMENTS OF MOBILE COMMUNICATION | 
Communication between mobile phones is established by connecting to a cellular network 
as shown in Fig.6.7. 


The following are the components required for mobile cefmmunications. 


Mobile phone or Any Mobile communication device 
Base station 

Switching node 

Landline telephone network 


Mobile phone is a device that allows us tosmake and receive calls over a cellular network. 
Modern mobile phones also support services Such as text messaging, MMS, email and Internet. 


Base station communicates with many.mobile phones at the same time. It is equipped with a 
transceiver and antenna for transmitting and receiving signals from mobile phones. It is 
responsible for handling traffic añ signalling between mobile phones. 


Switching node is a component of | 
diskale Phone A cellular network that carries out switching 


Á 
I E > i yo and mobility management functions for 
mobile phones on network of base 

Sit Base Sinan Station. Switching nodes are owned and 

| Ñ deployed by mobile phone operators and 


allow mobile phones to communicate with 
each other and telephone landline 


$ Mabie Phase B network. 
“i “it auia orl 


fam Mobile Telephone Landline Network is a wired 
Pisis & Public Switched Telephone Network 
(PSTN) that is connected with cellular 
network to provide commu 
between mobile phone and tele 
PSTN. 


; G42 ARCHITECTURE FOR COMMUNICAT 
_ The Mobile Device Communication Architectu 
communication capabilities. 
e Web Protocol Stack 


ION OVER MOBILE DEVICES 
re includes the following wireless data 


e Wireless Markup Language (WML) 
e Wireless papeeation Protocol (WAP) 
Web Protocol S 


Web Protocol Stack consists of TCP/IP an 


d HTTP. Its purpose is toxdllow two computers 
to communicate with each other over the Internet. 


When a message is’sent over Internet 


, itis translated from textform to electronic signals 
at the source computer and then 


aD! 
translated back to text form at the [ _ Aepiicanen f Application 
destination computer. Every ain 
computer needs protocol stack to 63 TCP TCP 


communicate over the Internet and it 
is Usually built in the operating system 
such as Windows. The protocol stack 
Used for the Internet is known as 
TCP/IP protocol stack. Fig. 6.8 shows 
how message is sent over Internet 
from source to destination computer Fig.6.8 Working of Web Protocol Stack 
over Internet. 


Source Computer Destination Computer 


Wireless Marku n quage 
Wireless akan is based on HTML and XML and it delivers Internet contents 
to small wireless“devices, such as browser- -equipped mobile phones and other handheld 
4 A The: eau have very small displays, slow CPUs, limited memory capacity, low 
ae stricted user-input capabilities. WML demands less memory and processing 
l an browsers than HTML. WML also includes features that support relatively small 


sizes of today's wireless devices. 


‘eless Application Protocol (WAP) ‘ 
WAP ides Internet access to mobile users 
multiple protocols that provi 
l poner e mas. devices such as pagers and personal digital assistants 
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6.4.3 


j-held devices. 


foday, it has become the standard for providing data and voice services to wireless 


LIMITATIONS OF MOBILE COMMUNICATION SYSTEMS 


Following are some limitations of mobile communication system. | 


Without proper protection, hackers can install spyware on other's mobile devices for 
capturing credit card information, account login details and password which can be very 
harmful. 

Wireless mobile communication has the limitation of low processing capability, high error 
rate and low storage availability. | 
Handheld mobile devices have the limitations of small displaySl9w memory, limited | 
battery power and limited CPU power. | 
Mobile devices readily access information from the WorldWide Web. The validity and 
accuracy of information cannot be guaranteed since afyBody can easily upload any 
information on Web sites unlike books that underg@va process of scrutiny before 
publication=. | 
Mobile Internet users copy and paste informatien from Web sites without the permission 
of publisher and this is violations of property,rights 

Daily use of mobile computing devices willt@Ventually make people more dependent on 


them instead of relying on their own patentials 
jy 


E 
Key Points 


> 


_ > 


cellular communication or global positioning system. 
Wi-Fi is Wireless Local Area Network (WLAN). 


Wireless communication «technologies receive and transmit information using 
electromagnetic waves. 

A Transceiver is a device’which can transmit and receive a radio signal and has a common 
circuitry in a sin lehousing. 

A Wireless Point (WAP) is a device that allows wireless devices to connect to a 
wired ne ising Wi-Fi. 

In Lin ofs ight Communication, the transmitter and receiver antennas are in line of sight 
and ses high frequency communication where the signals cannot pass through 
structures and hills. 

Short distance wireless communication consists of very short distance of few meters to 2 
distance of up to 50 Km. Wi-Fi, Wi-Max, Bluetovib and Infrared are the types of shot — 
distance wireless communications. 

Long distance wireless communication comprises of distance above 50 Km. using either 


$ 


ations i 
s — 2 d 
network has a ; z — — 

and DSL. range of 40 to 50 Km. it provides wireless altemative to 


n provides a short-ran 


ge wireless connection to exchange information between 


S, laptops, printers and digi 
` è iti 
ed waves are extremel gital cameras 


ion, VCR and other simi 


y high frequency waves used by remote controls for 
lar devices, 
geographical region into sections called cells and has a 


š é - The BS contains a transceiver and contr that provi 
radio communication to mobile phones. sien Ss T 


Ji S 

Global Positioning System (GPS) is a radio navigation system natges people on land, 
‘in sea or in the air to determine their exact position 

» Geostationary Earth Orbit is an orbit directl 
to the earth’s rotational period. 


Qo 
ly above the earth equator with a period equal 


Medium Earth Orbit is located above low earth orbit an Below geostationary earth orbit. It 
is generally used for navigation. 


> Low Earth Orbit is located up to an altitude of@000 Km from the earth's surface. Less 
energy is required to place a satellite intogaNow earth orbit and it requires low power 
_ amplifiers for communication. 


Wireless Markup Language (WML) ista@’markup language used to deliver Internet contents 
small wireless devices such asamobile phones and other hand-held devices. 


for the following MCQs. 
lowing has a range of 40 to 50 Km? 
® Wi-Max 
D. Infrared 
these uses extremely high frequency waves for short range communications? 
B. Wi-Max 
© Infra-red A 
unication between mobile phones, laptop computers and 


me Ais POAN VE AR 


160 to 2,000 Km above the earth 
i B. Medium Earth Orbit m 
d D. GALILEO 3 
j directly above the earth's equator? 
, B. Medium Earth Orbit 
Orbit D. GALILEO i 


fixed station in a cellular wireless network called that a. coverage 
e communication? ON 
B. Satellite S 


obile Terminal D. Global Poxtiir System 
tis used to create web pages? i 
ML B. HIP 


AS 


D.sreP 
Markup language eB. Protocol for mobile phones l 
plication layer aa S D. Transport layer protocol 


D. Wireless Access Point 
t Stellite i is placed for navigation? : i 
earth orbit ® (B) Medium earth orbit r 
orbit D. High earth orbit 
of the following questions. 1 
srg ony ane | 
t communication? 


ai yi 
% Ac = 

swe S of ti SUAN 

+4 Owing questions. 

communication and mention its advantages and disadvantages. 

the following short distance communications. 


. $ 
œ Infra-red S 
Jescribe cellular communication and mention its acyabianes and disadvantages. 
lescribe GEO, MEO and LEO. ; Ss 


Explain how mobile communication is achi 
vi . What are the limitations of mobile congo 


s on WLAN should be demonstrated. 7 
or communication between a mobile and computer should b 


; may be demonstrated to the students through ideo 


RE 


= Differentiate between data and information 
'e Define file management system oy 

® Define Database and Database Management System (DBMS) 

® Identify advantages of DBMS over the file management system 

® ‘identify the role of Database Administrator (DBA) 

æ Know the types of database models 
Know the types of database languages for relational databases 
= Define the basic database terminologies 
œ Know how to plan a database 
ny Describe Gata modeling and draw Entity-Relationship (E-Rpdiayram 
= Transform the E-R diagram to the Relational Schema 

lormalize relations up to third normal form 


es UNIT INTRODUCTION 


A database inlet of related files that are usually integrated, linked or cross- 
her. This unit is dedicated to database and database management 


s the types of database models and provides the basic knowledge about 


E-R diagram for planning and development of a database system. It presents 


‘the advantag of using a database management system over the old file management system. 
‘It describes the responsibilities of database administrator for the 


erfo , integrity and 
‘security of a database. i performance, integrity a 


Teacher Point 


En 


7.1 INTRODUCTION TO DATABASE Toe 


Saran 
Databases and database systems have become an essential part of everyday life in 
society. Most of us encounter several activities that involve some interaction with a 
j ase. For example, if we go to the bank to deposit or withdraw money; if we make a hotel 
Ki airline reservation or if we access a computerized library catalogue to search for a book, 
ces are that our activities will involve someone accessing a database. Even purchasing 


items from a supermarket nowadays in many cases involves an automatic update of the 
database that keeps the inventory of supermarket items. 


7.1.1 DATA AND INFORMATION 
Bemrenerye inho jude = 1 rfo 


Data refers to the facts and figures in raw form i.e. not in organized form. Data is the raw 
material given as input to the computer for processing. For example, the item code, description, 
quantity and price of items purchased in a store are data,.When this data is entered into the 
computer and processed, it prints the bill which is theddutput of the computer, also called 
information. 


i Information ..\, A 
Information is the processed or organis@dsform of data. When data is processed by the 
Computer and it is properly arranged and organized, itis converted to information. It is also called 
the output of computer and is the meaniigff! form of data. For example, the names of students 
and their marks in all the subjects istdata. When it is processed by the computer, the result 
‘ Sheets and report cards produceddsiitformation, jo er beltm 


7.1.2 FILE MANAGEMENS SYSTEM eWnsy ov nsonsistaney 
: A file (or file basediithanagement system is a collection of programs used for managing 
èS. Each program within a file management system is developed 
ines and manages its own data. In file management system records in 
d to the records in any other file. This approach leads to many problems 


PN) 


in Lovey ation 


independently and j 
one file are not 


which includ duplication in different files, data inconsistency, sharing of data and lack of 
flexibility i nizing and querying the data. 


For example, a company may store a salesman’s name, address telephone number and 
ission rate in a file in Accounts Department and the same information may be stored in 
file in Sales Department. The Accounts Department, for example, may change the 
on rate of salesman but the Sales Department may fail to update its file. This will 
reports calculated with out-of-data figures. The inconsistency in files occurred due to 
e data in files. This is the main problem faced in file management systems. 
salen an 


€ approach was introduced. A database is a collection of related 
the names, telephone numbers and addresses of the people you 
€ recorded this data in an indexed address book or you stored it on your comput 
ng software such as Microsoft Access or Excel. This is a collection of data having 
aning and hence is a database. 


database can be of any size and complexity. For example, a AC 8 containing 

d telephone numbers of your friends may have only a few record the other hand, 
Containing information about all the citizens of a country S onal Identity Card 
may contain millions of record. 


_ A database may be created and maintained manually or ee. be computerized. The 
“library card catalogue is an example of a manually createdMand maintained database. A 
f 0 database is created and maintained by a database management system, for 
example Library management system, Stock control systé Examination control system, ete. 

% FAF DATABASE MANAGEMENT SYSTEMŇOĖMS) 


7 A database management system (DBMS)isa set of programs that allow users to create, 
and manipulate database, and starésor retrieve data from those database files. It 
user-friendly access and controls‘between user and database. Its main purpose is to 
data sharing, data access, decislef making and increase end user productivity. 


Manipulation of data includes the following. 
. Adding new data, for e adding details of new student. s 
\ Deleting unwanted r example deleting the details of students who have 

ata, for example modifying the fee paid by the student. 


i pleted cou! 

sips to create an environment in which users have better access to dai 
an integrated view of the organization's operations. The DBMS 
} data in the database among multiple applications and users. 


database: ystems managed by DBMS are: 
we. oh) sense s 


S OVER CONVENTIONAL FILE MANAGEMENT 
written fr Ve manjemecal aitad van tA ae 


DBMS wotan adv. ntages ver conventional file management system. These are: 
Reduced Data Redundancy: i 


cy is the duplication of data in many different files 
| in file management system. For example, a salesman's data may be held on a file in the Sales 
Department and also Personnel Department. When data is to be updated, it must be changed 
in both files. This results in wastage of storage space and may lead to data inconsistency. 
This problem is not faced in DBMS because all the data belongingSte the entire 
- organization is centralized in a common pool of data, accessible by all the programs 
Data consistency: In file matlagement system, same data may be held ingeVeral different files, 


it has to be updated in each Separate file when it changes. If data is, @@t-updated in any file it 
causes data inconsistency. 


This problem is solved in DBMS because all the data igtentralized for use by all the 
programs. For example, in a school, students’ information®such as name, address, phone 
number and class are held in a file in Admission Office. Thesame data with tuition fee and some 
other data is also kept in another file in Accounts Officg» Pa student's address changes it must 
be updated on both files. In case it is updated in onlyone file, the other file will have out-of-date 
data. This will cause data inconsistency 


No Program-Data Dependency: In file management system, every computer program in each 
department has to specify exactly what data'fields constitute a record. Any change to the format 
Of the data field of a record, such as adding a new field or changing the length of a field means 
that every program which uses thatdiléhas to be changed. For example, if a new field, place of 
birth of students is to be added dmstudent data files in Admission Office and Accounts Office, 
then both the programs neede changed. In DBMS as data is not program dependent so 
such problems do not arise ® n*e g iotneenen8 eee Hon 
Flexibility: In file ma a ent system, when information of a non-routine nature is needed, it 
can take weeks to peri the data from the various files and write new programs to produce 
the required rep or example, a report about students is required in a school that has to 
merge infor tored in various files. This will require lot of time and effort by the programmer 
to write a program to print such a report in file management system whereas it can be very Prey | 
_ produced in database management system. sata access more o% A 9 ame CVA 
Sharable: When a copy of a data file is made for sharing data with other people in a file 
ent system, it will soon lead to data inconsistency if data in one of the files is not 
Therefore cult to share data with others in a file management system. But in 
: bet hes easily. HWE manage ment not wore alk al ~ 


1 same jpme 
DBMS provides facilities for backup and recovery from failures 
er failure, software errors, which may bring the database from the 
ior to the failure. This feature is lacking in file management system. 


p7% i 
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g systems there is no centralized security system which — 


DATABASE ADMINISTRATOR (DBA) 
d Baritator (DBA) is the person responsible for supervising the database and 


in an organization. DBA has the following responsibilities. 
g the database and enforcing the operational policies and procedures for its 


Security measures and backup of database k © 
ling privileges and permissions of database users 
ing passwords to users 


lost. Lan y | 
we ing training to new employees about sing. the aaae. EE malele 
DATABASE MODELS wie we ^ f 


base model is the theoretical foundation of @database and determines in which 
ata can be stored, organized and manipulated: It defines a way of structuring data. 
3 five types of database models 


srarc i Database Model! - 


In a hierarchical model, data is orgahized into a tree-like structure as shown in Fig.7.1. It 
x iS@@S logical construct with owner and subordinate 
ionship. Data elements in a subordinate relationship. 
e called members and those having subordinates are 
called owners. In a hierarchical structure subordinates can 
have only a single owner and there is only one data 
element that has no owner. This structure is very suitable 
in describing many relationships in the real world. Some 
examples of hierarchical model are table of contents, 
departments of an organization and types of memories. 


A network model is a logical structure in which some 
of the data elements can have more than one owner 
element as shown in Fig,7.2. A network is a ne 
ae structure than a hierargie] od 


ay Y A bow AL i 
model, data is held in tables as shown in Fig.7.3 and the 
common fields. The “relation” in a relational database refers to 
se which are linked with each other. A table in database consists 
Of table holds one record, Each column in the table holds one 


ss in the databa 
columns. One row 
r attribute. 


ARTICIPATION IO 
AOLE JN PROJECT 
prasiet IO 


- 3 f lempLovee Io 


Fig.7.3 Table relational database 


The relational database model\is"used to make database management systems more 
dependent of any particular applieation. It is the most popular database model used in business 
ns. WO 
S 
riented Databa adel 


dject-orient tabases are also called Object Database Management 
ODBM ject databases store objects rather than data such as integers, 


4 7 Database Funda 
characteristics, that is, state and behavio 

a states and five behaviours as shown in Fig.7.4. A 
riables and exposes its behaviour through functions in 
T t 4 i 4 . Fi 

Relational Database (ORD) is a database management system similar to 

ə, but with an Object-oriented database. In object relational database, the 

ly that of relational database. The data resides in the grase and is 
vely with queries in a query language. N 
SE LANGUAGES EN 


(Structured Query Language) is a standard language for agé@5sing and manipulating 
5. There are three types of SQL languages for relational en These are: 
Definition Language‘ | 1AE ter NY 
| Manipulation Language 

a Control Language 

ition Language ` Sy 
| Definition Language (DDL) is a copiputer language for defining different data 
ures. DDL statements create, modify and“témove data objects such as tables. Some 

i tasks of DDL are: \ 

ate objects in a database motel 
r the structure of the da e 
lete objects from the ase 
` atina 


1 


> 4 £ 
lage (DML) statements are used to manage or manipulate data. 
re: 


a database 
into a table 

ing data within a table 
s from a table 


DCL) is used for controlling the data. A user can access t 


‘him. Some important tasks of DCL are: $ 


è 


7.2 DATABASE TERMINOLOGIES 


\ “hs tive DBMS provides users with timely, accurate and relevant information. This 

tion Stored in computer files, which needs to be suitably organized and properly 
that users can easily access the information they need. 

e following are some important terms used in database. 

Tote 


database Table or Relation is a file that contains data about a single entity. Any object 
about which data is going to be stored in a database is called aNEnÉ entity can 

a person, place or event, etc. For example ‘Student’, ‘Teacher’, ‘Stock’, sic, re entities. A 
jatabase table is composed of rows and columns. Rows hold the records afg columns hold the 
Data item is inserted at each row and column intersection. Tables Atevalso called relations 
BMS. Sf 


à Each table in a database holds data about a different butfélated subject. Fig. 7.5 shows 
a database table containing data about the entity ‘Student’ 


y Fig. 7.5 A Table/Relation 
collection o S fields treated as a single unit is called a record. All the information 
person@ritem is held in a record. When records are stored in a table, rows represent 
ümns represent fields. In relational database rows are also known as tuples. 
ig has five records, represented row wise, about the entity ‘Student’. 


is part of a record and contains a single piece of data for the subject of the 
ase table illustrated in Fig.7.5, each record contains six fields: x 


ame of the student 
of the student 


ks 
p 
E 7 Database rural 


— 


Used to store the section of the student 


Used to give the address of the student 
Fields appear as columns in a database table. 


Afile is a collection of records. For example a stock file contains records for items of stock, a 
Payroll file contains records for employees and so on. In a relational database xecords are stored 
in files Called tables/relations..Fig. 7.5 shows a table/relation of ‘Student’ file 


View 


It is made up of rows and columns. It play informatia 
of table. It may also present selected c 
independently of tables. 


s restricted to a part 
/. View cannot exist 


simuttan 


Data Types 
Every field in a table is assigned a data type. Date iilable in a relational database 

are character data, integers/real numbers, Booleanldata tin 

. CharectaiText: Itis Used to store text afẹ tombinations of text and numbers 

* Number: it is used to store whole nufabers (Integers or rea ) 

® Boolean data: It is used for True6r'Palse values. Null v alues are not allowed. 

© Date and time: It is used for stering date and time 
Key 


It is an attribute (or fief@)that is used to identify records in a table. 


fi The purpose of key is 
to link data together bet een tables without repeating all of the data in eve 


ry table. The following 


are the types of keys in databases, ; s 
ay ig a >O YY WENT WW VIVA 
Primary Key: Ea ity in a database must have a unique key field known as primary key to 
lentify a reco) 


example, Roll Number of a student can be used as primary key jn,a studeni 

database (F. ) since it is unique key field. Ti goe NOt ha vO any Ai tc: Salve 
AO NAOT Sve an valu e 

EAN Aiternate Key: A key field that can act as a i 


primary key field ing table to uniquely 
identify each record but it is not chosen as primary key is known as candidate or alternate key. 
For example, Roll Number of a student is chosen as primary key field in a student database. 
NALC, Number of a student is unique and it can also act as primary key, Therefore, N.I.C N 


__ is a candidate or alternate key. 


\damentals dup cation (rean gape) ) 


Wg al need to be searched on field other than primary 
ey, Foi fi 
y. For POPRA ent table needs to be saardi 


and the Result table, the field Roll Num 


5 ! can also be used as forei ey in the Result 
ra Ver Cn e mean 
€ ahy isknoumn 

a FOvYerjn 7.3 PLANNING A DATABASE gÑ) oar 
Database planning is systematic approach to the developmep@yPuatabase that moves 
rom concept to design and development to implementation ed database promotes 
consistent data entry and retrieval. D ita ysternatic way to save 
time, efforts and make it perform th work required to plan a 
) database depends on its complexity 
The following steps are involve 
Problem Identification/Definition 

In this step the nature and scope of the rable 3 
problemis clearly defined. The database develefsers must know what 
and Whatare the unknowns. They have to @hafVse the probler ər as much information 
@s possible for finding a solution. For exginple, the Examination n Head of a College has 
sen getting complaints of poor Exapripation services from the Examination department. This 
May l6ad an initial investigation ta”ifed whether a new system can solve the problem. If the 
Tepo suggests a new system, jfilsYeads to the next phase which is the feasibility study of the 
new system. 


ase should be p 


4 


expected tasks 


Ihe dime and 


d in planning a dafabase 


, is identified and the 
f information is given 


to 


lity study is to find one or more solutions of the problem and 
sirable and economical solution. For this purpose the database 
enerate several solutions of the problem to accomplish the desired 
Iie} ‘one solution. Feasibility study includes the following 
iA Investigate the problem ” 
| Find out all the possible solutions available 
dy all the solutions to determine their feasibility (e.g. Economic feaSibility) 
the issues with each solution 
the preferred solution for implementation ‘ 
the results in a feasibility report 


Analysis 

purpose of requirement analysis is to obtain thorough and 
ng of the problem. It is important to create a complete and accurate 
ation of all the requirements. Only then, it is possible to develop a database that l 
fies the requirements. 


For example, to develop ‘College Examination System’ a detailed study is needed to 
se the requirements. This will include the following: 


Entities required i.e. the number of tables (database files) required (like,Student, Exam, 
Exam Type, Result, Courses, etc.) ~~ 
Fields required for each entity in each table (like Roll No., Names’Glass, Section, ete. for 
Student entity) 

= Key field in each table (E.g. R.No. in Student file) 

= Data types to attributes/fields (E.g. ‘number’ to R.No. fied) 

- Relationship between entities 

- Queries 

- Forms design 

- Reports 


Identify Entities anc ttri bi 

4 After requirements identification, the,fleXt step is to identify the entities and its attributes, 
An entity is the main data object that is oftsignificant interest to the organization. It is usuallya 
person, place, thing, or event to be reedrded in the database. | 
4 An Attribute is a property that desoribés an entity. For example if employee is an entity then, the 
employee's name, age, address, Salary and job etc. are the attributes 


; : 1 For example, t 
attributes will be re 


elop ‘College Examination System’ the following entities and 
s shown in Fig. 7.6. 


a ourse, ourse_name, Description 


d be m = 
ae m neat and consistent throughout the database. For example “Student” 
Bice the Gea aaa ain names should be used wherever possible. 

' xam Syste ‘ 9 
(attributes) may be ase ystem may have the table name ‘Student’ and the 


igned the names, Roll number, Name, Class, S 
] h ; i , Section, Date of 
ress. The table Student is shown in Fig.7.7 with three records. 


Islamabad — 
| Rawalpi 


23/5/2000 
XI | B 01/6/1999 
12/7/2001 


Assigning datatypes to the attributes 


í Once attributes are decided, each attribute is assigned‘ā elevant datatype. For example 
. ‘Roll_number’ is assigned a datatype ‘number’ in Student filet 


4 DATA MODELING AND ENTITY «BL ATIONSHIP DIAGRAM 
7.4.1 DATA MODELING 


Data modeling is the process of designin@ogical structure of a database with a diagram 
using text and symbols to represent the way"data needs to flow. This diagram is called Entity- 
"Relationship diagram (ERD). Data modelsidefine how data is connected to each other and how 
they are processed and stored insidé,the system. Data models are built during the analysis and 
design phases of a project to süre that the requirements for a new application are fully 
Understood. A data model canbe thought of as a diagram or flowchart that illustrates the 
relationships between ita: Well-documented conceptual, logical and physical data 
models allow stake-holders to identify errors and make changes before any 
_ programming code hasbeen written. 

Data mo signers often use multiple models to view the same data and ensure that 

all processes S&N ities, relationships and data flows have been identified. There are several 
ferent approaches to data modeling, including: 

tual Data Modeling - identifies the highest-level relationships between different entities. 


Data Modeling - similar to conceptual data modeling, but addresses the unique 
of a specific business. 

Modeling = illustrates the specific entities, attributes and relationships involved in 
as the basis for the creation of the physical data model. 


sents an application and database-specific implementation of a 


Cy, SE: AAAA o 


developer designs a new database PR oe. one IF 

i _ data needs of the organization. This describes how the. 

| are to be grouped. 

ns are used in building a picture of the data requirements. 

y thing of interest to an organization about which data is to be held. Evert 
Student, Customer, Employee, Stock item, Supplier, ete. 

fibute is a property or characteristic of an entity. Examples of attributes 

th a Customer include CustomerID, Surname, Initials, Title, Addr, ete. 

A relationship is a link or association between entities. An opie is the link | 

Le and Patient; one dentist has many patients, but cack Rg ent has only one 
oy Sy" 

fattribute used to identify a record in a database. Keye are used to create links 

iS tO avoid duplication of data in various table 


ntity-Relationship (ER) Diagre 

Entity- Relationship (ER) diagram or madetdefines the conceptual view of a 
>. It is Made up of entities and the assad@tions among them. At view level, the 
is considered a good ae | for desi@Ming databases. Any object, for example, 
fibuites of an entity, relationship.sets” and attributes of relationship sets, can be 
d with the help of an ER d agra E viodel is best used for the conceptual 
database. 


a 


is a real-world entity having Properties alled attributes 
set | Values cai domain. For athe in 


damentais L 


ne, age, Class, etc. Entities are re aby means’ x 
4 Presented by means of recta 
the entity set they represent. Fig. 7.9 shows some entities ee 


Attributes f 
__ Attributes are the properties of entities. 


i Attributes are represented by means of ellipses. i \ : 
Every ellipse represents one attribute and is an 


directly connected to its entity (rectangle) Fig sudat 
7.10 shows three attributes ‘Roll_No.', ‘Name’ Ps a 
and ‘BirthDate’ of entity ‘Student’. The primary — 
key attribute is underlined, for example Roll Nc . FA 
attribute. ‘ Fig.7.10 Atteibates 


| Relationship 


Relationship - The logical association among entities is called ¢@lationship. Relationships are 


fepresented by a diamond symbol connected to the related“@ntities. Fig 7.11 shows some 


relationships between entities 


Customers —— Br —— Order 


exists when an association is maintained within a single entity. 
ne Peationship. Fig. 7.12 shows a unary relationship, in which o 
ne Operator’ is maintaining the recursive relationship. 


Operates 
achine 


7 E ; Fig.7.12 Unary Relationship Ss 
relationship: It exists when two entities are aSsociated with each other through a 
ip. OR If there are two entity types involved: 


relationship the associations between twoentity types may be described as one-to- 
o-many or many-to-many. 7 


© 


PN 
$ Piace —-— 
RS Places Order 


NÐ Fig.7.13 Binary Relationship 


SS 
fiel only one instance of an entity is associated with the relationship, it 
. Fig. 7.13 reflects that only one instance of each entity should be 
With the relationship. It depicts one-to-one relationship as one Student can 
ne Class only. 


y — When more than one instance of an entity on the left,and more than 
ee of an entity on the right can be associated with the rela ip. Fig. 7.15 
is many-to-many relationship. It depicts many-to-many ri ship as many 
ers can teach many Students. $ 
DINALITY AND MODALITY S 
- dinality and modality specify the business rules in a r, K 
refers to the maximum number of times an inst n one entity can be associated 
stances in the related entity. An instance in a gaiabase is the actual content of the 
. . 1 . R 
Ra t A particular point in time. a” 


lity refers to the minimum number of times, Minstance in one entity can be associated 
an instance in the related entity. 


Q 

Cardinality can be 1 or many and@ “symbol is places on the outside ends of the 
nship line, closest to the entity. \gdality can be 1 or 0 and the symbol is placed on the 
next to the cardinality symbol, When cardinality and modality are specified together in a 
ship between entities, for Ainaliy of 1, a straight line is drawn. For a cardinality of 


foot with three toes i n. For a modality of 1 a straight line is drawn and for 0 a 
rawn. Cardinality odality are shown at both ends of the relationship line. 


Waz <& 
w R Cardinality is many and modality is zero 


|. oe Ls tldse td weeny ht \ cardinal d 


Cardinality is many and modality is 1 
ar nay eae. p4 
F 9 LA 


t < 


n 


‘and modality is 1. 
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ram of entity ‘Student’ and ‘Seat’ that specifies the card 


— 


A hip b en Student and Seat — ad j 3 


ality: One student can fill:a maximum of one seat. One seat can be filled bya 
üM Of one student. Each side of the relationship has a cardinali one. 


M Bdality: The modality on each side is also one. A student muswafii} at least one seat, 
and one seat must be filled by at least one student Q 


2: Let us see the relationship between the entities ‘Teadite? and ‘Course’. A teacher 
S one Of more courses. This is a one-to-many relationship, This relationship is shown in 


))Gardinality: One teacher can teach many cours@s. One course is taught by only one 
acher. The cardinality is one to many 


Modality: The modality is one on both effa> Of the relationship. One teacher must teach 
Natleast one course and a course must\$® taught by one teacher 


Teaches 
Range between Teacher and Course 


3: A ‘Branch omean has many ‘Departments’ and each department is 
: agers The E-R diagram that shows the cardinality and modality for this 


eb fee entities in this example which are Branch, Department and Manager. 
P cardinalities and modalities between these entities. 


Ca rdii ality between Branch and Department 


ch has one or more departments. 
irtment can only be in one branch. 


/ between Branch and Department is one-to-many as shown in the 


Pas = ‘ ia 


er er a 


ty between Department and Manager is one-t 
y between Branch and Department 
betwe 


i ee 


en Branch and Department is one on both ends of the relationship 
each Branch must have at least one Department and each De belongs 
ne Branch, RY 
ity between Department and Manager S 


È between Department and Manager is also one on baes of the relationship 
: e a Department must have at least one Manager anager must manage 

-One department. Ñ 

4.4 ENTITY- RELATIONSHIP (ER) DIAGRAM „Amples 


e following are few examples of E-R Di S for some systems like Library 
ment System, Student Management Syste Yé Ticket Booking System 


Management System <Ñ 
brary Management Systems consiste hree entities. The entities are Books, Readers 


. E-R diagram for Library Manage System is shown in Fig.7.19. 


i.) > Eon! a aril 
v 


Y 
$02") 


) STAFF is the all staff of the library and its attributes are Id (pr 
esignation. 
BOOKS is the all available books in the library. Its attributes are 
ay), Title, Category, Price, Publisher, Sr no and Author. 
entity READERS is all the members of the library. Its attributes are 
y), Name, Class and Roll no. 


relationship between Staff and Books is many-to-many beca many staff 
bers are maintaining the books. N 


he relationship between Staff and Readers is many-to-many tause many staff 
__ members keep track of many readers. ave 


3. The relationship between Readers and Books is one-to-fitsnhy because a reader can 
| borrow one or more books. we 
4. The relationship between Readers and Books is dany to many as many readers can 
reserve and also return many books. 


dent Management System 
Student Management System registers studefts for various courses and stores and prints 
s: It consists of three entities whichdr@ Student, Course and Result. E-R diagram for 
it management system is shown in Fige%20. 


Student © Course eg] Result 
Qa Student Management System 
oe. S r 
= 1. Student: Th ty Student is set of all the students and its attributes are 
Admission AÍ; Student_Name, Address, DOB (Date of Birth) and Tel_No. 


Cou @ entity Course is a set of all the courses offered and its attributes are 
‘ode, Course_Name, Credits, Semester and Year. 


ntity Result is a set of all the results of Students and its attributes are 
ed, Max_Marks and Grade. 


iis is shown in Fig.7.21. 


$ | 
Flight i 
Pere P 
re Fig.7.24 E-R Diagram of Ticket Booking System S 


Airline: The entity Airline is set of all the airlines and its a S are Airline _Code 
__and Airline_Name. aS 


2. Flight: Attributes for Flight are Flight_Code, oe cn Arrival_Location, 


__Departure_Time, Arrival_Time, Departure_Date, nd Seats_Available. 


_ 3. Ticket: Attributes for Ticket are Ticket_No, P; ger_Name, Address, Tel_No and 
Email_Address. CY 


itio ips 
4. The type of relationship between 
has many flights. D 
2. The relationship between F ana Ticket is also one-to-many since many tickets are 
booked for a single flighty 
redundant ae 


ORMALIZATIONOF ELATIONAL DATABASE 

\ lormalization is cess of organizing data in relational database in order to minimize 

C 7 of information (data) and to safeguard the database against certain anomalies or 
ities. The,Basic purpose of normalization is to divide large relations/tables into smaller 
i Sd tables/relations and remove all kinds of anomalies from them. There are five 


ee j 
Ail ine and Flight is one-to-many because one airline 


ormalize a database. 
anation of the normal forms is beyond the scope o 
SSeS. 


f this book. Students will learn 


ay 
nized form of data that is meaningful and easily understandable by 

is the output produced by computer after processing the data. 

collection of related data. A database consists of one org data files 

contain fields. <> 


Management System (DBMS) is a collection of prosragg Rai enables users 
e and maintain a database. 


ise administrator (DBA) is the person in charge for seg hr the database and the 
‘DBMS in an organization. 


elational Database Model, data is stored in tablegand the tables are linked by means 
mimon fields. Each column of table holds onedl@l@ and each row one record. It is the 
monly used database model 


‘information about one person or item field is a record. When records are stored 
S, rows represent records and calins represent fields. 


n attribute (or field) that is b identify records in tables. 

a thing of interest to a nization about which data is to be held. For example 
sin an organizationg@sbooks i in a library. 

‘is a property or, teristics of an entity. 

E3 


ip is ali een entities. In a relational database, it is the link between 


e process of creating a conceptual data model that identifies the data 
anization to achieve its objectives. 


+ 


atabase is the actual content of the database at a particular point 


maximum number to times an instance in one entity can be 
related entity. 


i answer for the following MCQs. 
ion of data in different files is called 


— es ae 
inconsistency ® Data redundan 
Data overflow D. Invalid datas 


If data is not updated in.a file in file based data manggiirent systems, what types of 
roblem will it cause? 


Data inconsistency B. redundancy 
5 KS 

€. Data overflow Dwivalid data 

A record is also called : 


X? B. Entity 


A. Attribute 
‘ey Property © Tuple 
/, An attribute is also called: NY ‘ 
A. Record S B. Entity 
Field D. Relation 
isa me to an organization called about which data is to be held? 
B. Relation 
D, Attribute m 
- of database data is held in tables and tables are linked by common field? 
s B. Network Database ; “ 
D. Object-Oriented Database 
"alos in tree-like structure? 


Network Pie er 


n gor 


@. Cardinality 

D. E-R diagram 
a number of times an instance in one entity can be as 
lated entity? 3 ha 
i B. Cardinality 


) D. E-R diagram 
field called that is used in relationship between nein value match 
key in the other table? 


key B. Secondary, a 
@ Foreion 
ri t answers of the following questions. S 
jate between data and information. RS y 
ie a database. y RS 
is a Database Management Systéq DBMS)? 
is a relational database? N% 


primary and eecondar gaa 
attribute and entity. N 


gardinality and modality. 
Wto normalize a relational database? 
IFA the following questions, 
dvantages of using a DBMS over file Management system? 
a ar and describe the tasks performed by him. 7 
nodel and explain its types. 
d in database design. 
plain with examples, 


products to their customers. There are many 
Draw the E-R diagram of entities, company, supplier 
many courses. A student is allowed to register i 
teaches many courses. Draw the E-R dia 
ctor. 
‘Cable TV companies. Each company has TV channels. A customer | 
ble TV from only one company. Draw th diagram of entities, Cable TV 
pany, channels and customer. S 


RS 


al database management systems 

nvolved in creating and saving a database 

bar, database window and Objects (tables, queries, forms ai 
e, add and edit tables in database, identify data types, 
ip among tables, navigate through records in a į ib 

.§ LS 5 

(create, save and edit a form, know different form viewspavigate through records displayed in 
and delete records) y 

ies (create, save, edit and edit queries) 
customize reports 


M f Rea 
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This unit is dedicated toelational database management systems. It provides practical 
training for developing databaSe management systems using Access software by creating 
tables, forms, queries and‘reports. 

ko 

N 8.1 INTRODUCTION i 

Databa SA developed to provide/ facilities to store, manage and _ retrieve 
information organized way. Relational databases have been very successful in 
organizations for managing databases. In relational databases, data is stored in tables. The 
relations between the tables make it a relational database. Database development includes 
the creation of database objects (tables, forms, queries, reports, etc,), keys and relationships 

objec tS macro 


rogtames ols, software 


8.1.1 DAT. MANAGEMENT SYSTEMS 


There are different relational database management systems (RDBMS). These are 
Microsoft Access, OpenOffice Base, SQL Server, Oracle and Informax, etc. 


‘eo 
: oe 
T Access tae Os 


En.. 
O a database software by Microsoft, To understand the basic concepts 
» Microsoft Access 2007 will bę discussed in section 8.1.2 in this book. 
Base emoks e AO D 
eN QO a 


= OpenOffice Base is the database module of OpenOffice Suite. It is an open source 


application ee S Base is a fully featured database management system. 
AnS 
ow we 


o? 6] oT, 
A“ Menu bar Toolbar 


IKTE EA E 
Em —— 


à Cj Create Table in Design view Description | 
al E Use wizard to Create Table i 
B |) Bilcreate view 


i 
5 
Quenes Rs E| 
g er z nme- || 
actor 
Forms E actar inig 
E address: i 


O aky 
eoh 
Reports Pountry 


W customer 


192168 1.100 


Database objects Contents of Tables 


OpenOffice Base Database Management System 
SV s to help new users to.create database design, that is, to create tables, queries, 
nd reports. It allows users to create interactive databases where they can manage data 


to payroll, inventory, assets, budgets, customers, sales orders and invoices, etc. 


of y a ar 2a 8 Database Development 
tion in OpenOffice databases can be exported to other database programs 

é OpenOffice programs. Kae 5 

SQL Server deveore Py 

SQL Server is a product of Microsoft Bice. It is a relational database management 
system that offers a variety of tools for database development, maintenance and administration, 


Fig.8.2 SQL, Server Database Management System 


Its main function is to store and,fetrieve data as requested by other software applications. It has 
different versions suitable ffom small applications for a number of users to big applications for 
thousands of users. y piovides environment to create databases that can be accessed from 
workstations and o edia such as personal digital assistant. It is also used to create and 


asos. MY SQL 
8.1.2 SELECTING A SUITABLE DBMS 


In ook Microsoft Access 2007 is selected for learning how to create and manage a 
database. Microsoft Access is popular worldwide and it is most suitable for beginners to learn 
how to develop and manage a database. It is already installed on many computers when 
purchased and it is easily available to purchase. f 


The Access Window 
b The Access Ribbon located near the top of the Access Window, is the control center n 
aes as shown in Fig.8.3. The ribbon provides easy way to perform tasks while creato as 
; 5 en rte 2h he ai hondra auch aa Henia Groat 


PO T A Basi. 


velop 
evelopmi 


tab presents you with its own ina 
| is contained within ee been ribbon with its own particular icons. Each icon 


png, at perform similar tasks. For example, to 
pora, click ea on te K e ES tab has groups for Tables, Forms, 


lan 
you toure een? roie od) 


ones y 
MET aw vO Microsoft Office Button 


Access Ribbon 
Tithe bay 


= The Microsoft Office Button that is shown above is located 
top left corner of the Access Window. You click this button 
orm tasks such as saving, opening, new file creation and 
. To the right of this button is the Quick Access 

ides quick access to some more commonly used 
in Access 2007. There are three default icons on this 

i redo, which are very similar to Microsoft 


e this toolbar to add additional 


j Navigation Pane displays icons for all the tables, forms, queries and reports 
you create as shown in Fig.8.4. When you want to open any database object, you just click 
‘of these icons and the required object will open in the main Access window. 


"8.4.3 CREATING AND SAVING AN ACCESS DATABASE : 
The first step in creating an Access database is to create a blank database file. This is 
"done from the Getting Started Window when you run the Access program. The file is saved in 
k ‘one of the folders of your computer which you specify. The procedure for this isdescribed below, 


€ 
Qo” 


© Launching Access 2007 


4. Click the Start button on the Windows taskbar. 

2. Click All Programs on the Start menu. 

3. Click Microsoft Office on the All Programs submenu. 

4. Click Microsoft Office Access 2007 to launch Access 2007 and display the Getting Started 
with Microsoft Office Access screen shown in Fig.8.5 


à = 
Microsoft Office 


This icon is on the top | 
d with Microsoft Office Access screen. 

Blank Database icon to bring the Blank 

Database side bar on the right side of the screen as 

= shown in Fig.8.6. 

i Filename for your Access Database 

14. Enter a file name for database file. 

2. Click the folder icon and browse for selecting a 

location for saving your database. 

3. Click the Create button to create and save your 

_ database. 

“The database you just created will open for you to work on. 


JÁ 4 DATABASE OBJECTS S ica) oe 
Databas And 


The following are the main objects used in Access. 

Tables: Access Stores all the information of a databa$ein one or more tables. Information stored 

in tables is very similar to the Excel worksheet.,tgformation in tables is organized in rows and 

columns. antes SBE yc ‘ jala u fo 

_ Forms: A form i is a window that is used BGP reg, modifying or deleting data that is oe in 
tables and for adding new data. S 

Queries: Queries are used to gather Sted information from a database and organize it either 

‘for use in reports or for viewing on'Sereen. A query can combine information from multiple tables. 

Reports: Reports are used or information from a database. A report can combine data 

from more than one table 
paeas RS .2;WORKING WITH TABL 

ational databases, Access stores data in tables. Each horizontal row 

and each vertical column represents a table field. Each row of table is a 

lar person, item, product, etc. 


Like all tl 


We are going to create a Student Database Management System. This database consists 
) tables, a form, eres and reports. The two tables are STUDENT table and RESULT 


number for each student. wr’! > 
Data Type and select AutoNumber from the drop-down list because 
s to automatically generate a unique reference number for each student, 7 

‘enter STD NAME (Student Name) in the column that has the heading Field 


cell on the right side and select Text data type which is default. 
we 7.Enter 10 in the cell on the right side 


| of Field Size in tha®erd Properties 
section to a maximum 10 
characters for@student name. 


In a Siar manner f r 
enter, the” fields CLASS, j 9 
D@BMDate of Birth) and | 
CITY. Data type of CLASS n 
<- aA ÎS Text of field size 6, data 

$ type of DOB is Date/Time. After 

selecting the Date/Time data type for 

DOB, click on the cell on the right side 
of Format in the Field Properties 
section and select General Date from 
the drop-down list as shown in 
Fig.8.8. Finally enter the CITY field 


name with data type Text having field 
size 10. 


Before you save the table, choose 
the Primary key, which in this case is 
STUDENTID. To do this: 


1.Select STUDENTID row by clicking 
on it. 


2.Click the Primary Key icon in the 


the save icon on the top left of the screen above the Access 


Fig.8.9 Entering records in STUDENT table 


Click in cell below STD NAME and enter ZAHEER. 
Press right arrow key to move to CLASS column and entenxl-A. 
Press right arrow key again and enter 12.5.96 in DOBseolumn 


Press right arrow to move to the CITY column,and enter ISLAMABAD. The General Date 
format will be automatically applied to the date Which you specified when you created this 
field. 


As soon as data is entered in the‘STD NAME field of first record, STUDENTID field 
automatically gets the value 1 and whemever a new record is entered, it is incremented by one. 
You never have to enter value for this.field. 


* oy > 


Enter all the 6 records in¢ie student table following the same method. Data in records is 
automatically saved. 


Rae 
Creating the RESUL TIA 


T ID primary key. The field size of both STUDENTID e 
TA is Long Integer. The second field in EXAMINATI 


MID-TERM, FINAL, etc. The last three fields 

| the marks of these subjects and their data type is Int 
C these fields from the Fields Properties section in Design Vi 
ata type click on the cell on the right side of Field Size, open the drop-down 
teger. If you select Long Integer for these fields, it will occupy more memory, 


ucture of a Table 
he structure of a table in the Design View. This is shown in Fig.8.11 
View, you can add, insert or delete fields. & 
field, click the selection box on the left side of the field one the Delete key. 
‘anew record, enter the field name below the last field and speei y its data type. 


o insert a new field, click the selection box of the field name befdétéwwhich you want to insert 
e new field and press the Insert key. You can also modify thesfleld names. 


we ] 


Namber 
Aex 
Number 
Number 
Number 
Number 


ure of table 
COR paa EET 


PES IN ACCESS 


APPL BPS ITE commony used in Access. 

are most common, so Access assigns Text as the default data type. A Text 

i 55 characters and you can designate a maximum length less 
assigns a default length of 50 characters. 


‘contain as many as 65,535 characters. You use them 
pla the contents of Memo fields in a Da 


“settings. You spectty oo display the number b, setting ‘its Format 
pate: ie eos s+ aed md ^é wining 
4. AutoNumber: “An AutoNumber fleld ts @ numeric (Long Integer) value that Access 
automatically fills in for each new record you add to a table. Access ça OPER no 
AutoNumber field by 1 for each new record orainne Seida a aaa generated numi 
depending on the New Values property setting that you choose. The maximum number p 
records in a table Har can use the AutoNumber field is slightly more than 2 billion. 


asa cuec 


e 
5. Yes/No: Logical ‘i elds in Access tise A (ee Yes (True) and 0 for No (Fi . You use the 
Format property to display Yes/No fields as Yes or No, True or False, Oi or -1 or 0. 
6. Currency: Currency is a special fixed format with four decimal ager designed to prevent 
rounding errors that would affect accounting operations where, thewalue must match to the 
penny. 
7. Date/Time: Dates and times are stored in a special fixed format. The date is represented by 
the whole number portion of the Date/Time value andethe time is represented by its decimal 
fraction. You control how Access displays dates by Selecting one of the Date/Time Format 
properties. 

The other two data types, OLE objectabd Hyperlink are beyond the scope of this book 
therefore they will not be explained here, 

Depending on the specific data type that you choose for a field, you can set additional 
properties for a table field. You set{theSe additional properties on the General page of the Table 
Design window's Field Propertiéspane by selecting from piela down or combo lists or by typing 
values in text boxes. 

«When you havaata all the fields that you want to include in your table, you must save 
it. When you close ble Design window, it will ask you whether you want to save it or not. 
Select save an your table a name. You can also save it by clicking the save icon on the 


top left corner e screen. 

8.2.3 C ING PRIMARY KEY AND FOREIGN KEY 
After defining all the field names and their data types in Design View, create a primary for 

the table as shown in Fig.8.12. 

een fe field name STUDENTID by clicking the selection box on the left side of the field 


dent Database Management System, we are going t 
n key when we create relationship between the STUDENT 


Fig.8.12 Basing primary key feoPSPUDENT table 
8.2.4 CREATING AND EDITING RELATIONSHIP BETWEEN TABLES 


A database can contain many tables@The reason to put more than one table into a 


_ database is that it is easier to manage datajfall the inform 
_ its own table. For example, in our Student Database Management System, we have created two 
tables, one for holding students’ Paftictlars and the other for holding their results of various 

examinations throughout the year” 


The connection betw 


ation about a particular subject is in 


field in one table and a field in another table must be defined 
is known as a relationship and each of the fields is said to be 


e a relationship has been designated, Access can help you maintain 
integrity of the data and can make it easier to access related data. Relationships also 


allow you to cre eries, forms and reports that display information from several tables at 


stip between STUDENT and RE 


We are going to create a one-to-many relationship between the STUDENT table and 
>. This requires that primary key field, STUDENTID of the STUDENT table 
value but the values in the foreign key field, RESULTID can match 


related field of the existing table to represent results of various 
the data type for STUDENTID should be AutoNumber and 


a number but it can have duplicate values. 


to the other fiel 


ULT Tat 
JLI tables 


bet t 


í Sent ae, 8 

e steps for creating relationship are 

Click the Relationship icon in the ribbon of 

Database Tools as shown in Fig.8.13 

4. Click the STUDENT table and click the 
Add button shown in Fig.8.14 

. Click the RESULT table and click the Add button. 


3. Click the Close button to close the dialog box. 


N 


4. Move the mouse pointer to the primary key 
STUDENTID and drag it to the foreign key RESULTID 
in the RESULT table. 

1. Release the mouse button to display the Edit 
Relationship dialog box shown in Fig.8.15. 

2. Check the Enforce Referential Integrity, Cascade 
Update Related Fields and Cascade Delete Related)” Fig.8.14 Show Table dialog box for 
Records boxes. adding tables 

3. Click the Create button to finish the job. 


PESULTID 
EXAMINATION 
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COMPUTER 


@) 8 Database Develop 


shows the relationship between two tables as a join line connecting the 
‘as shown in Fig.8.16. The appearance of the line indicates the type of join you 
n and whether you are forcing referential integrity. The small 1 indicates the table on 
side of the relationship and the small infinity sign indicates the table on the many side 
the relationship. 

Editing Relationship among Tables 

To change relationship between tables, click Relationship in the Database Tools tab. Click 
the join line that connects the fields. When you select the join line, the line becomes darker. 


Press the Delete key to clear the existing relationship. Click Yes when the message box asks 
you to confirm your deletion. Now recreate the relationship by using the pfogedure described 


earlier. 
Referential Integrity 
eapabl fo enforce — -— 
referential integrity is an important Enur AON RESULT 
feature of Access. Referential integrity are Ne AND eal 
enforcement prevents you from deleting STD wane EXAMINATION 
Or modifying values of a primary table's | | Gass MATHS 
} Dos PHYSICS 


fecord on which related records >. 
depend. If you try to delete a student's | \y 
) record from STUDENT table, Access 9 
prevents you from doing so. Access an 3 
displays a message box informing.Vou Fig.8.16 One-to-many relationship between STUDENT 
that you must delete all records,rélated and RESULT tables 
to primary table’s record beforé\you can 
delete the primary record. ¥ou}eannot change a value in the STUDENT table’s STUDENTID 
field because the field data’ type is AutoNumber. Similarly, if you attempt to change a 
RESULTID value in <a table to a field that does not exist in the Student table's 
STUDENTID field et error message again. With referential integrity enforced, Access 
automatically e; s that the values you enter correspond to valid STUDENTID value 
new or edited record. 


COMPUTER 


1007's cascading deletion and cascading update options for tables with enforced 
referential integrity makes maintaining referential integrity easy. You must mark the Cascade 
Update Related Fields and Cascade Delete Related Records check boxes and Access does all 
the work for you. 


8.2.5 NAVIGATING THROUGH RECORDS IN A TABLE 


_ The navigation buttons of a table are at the bottom left corner. When you click at any field 
of a record, you can see the record number and the total number of records in the table. The 
button to the left of the record number will move you to the previous or the first record and the 


a new record. You can | 
e by clicking the New icon in | 
group on the Home tab. 


.6 ADDING, M@DIFYING AND DELETING RECORDS 
Add ing Records i in a Table 


“The following are the steps for adding new records in a table. 


7 Right click on the table in the Navigation Pane in which you want a new record and 
__ select Open option or double click it. 


_ 2. Click the New button in the Records group of Home tab or creo record button in the 


F navigation bar at the bottom left of the screen. This will moveife\pointer to the first blank row 
after the last record. Ay 


3. Enter the data for the new record OWEN 


cate 
» N > 


Adding Records in a X 


The following are the steps for ace (cords in RESULT table which is related with 
STUDENT table. 


1. Open the STUDENT table by douni eking it in the Navigation Pane. 
' A Click the “+” symbol at the left Aer the first row in STUDENT table. 


Add data for the related record of RESULT table as shown in Fig.8.17. You can add 
results of more than one 
examination in the RESULT 
table since there is one-to- 
many relationship between the 
STUDENT table and the 
RESULT table. 

4. When you click the "+" symbol 
it changes to “-” symbol. If you 
click it again, you will return to the 
STUDENT table and the “” 
symbol will change to “+” 
again. mw rane 
ere 


3 JAVED 


___ 4 KHURRAM XF-A 22-Feb-95 TAXILA y 
Su ine (Sep RAMA 
GZEESHAN XI-B 28-Dec-95 ISUAMABAD 

(New) 


Fig.8.18 Modifying a record 
shown in Fig.8.18. When you finish editing data in a row and jipye out of the row, the changes 
will be saved automatically and the pencil will disappear 


Deleting Records from a Table 

The following are the steps for deleting records froita table 

14. Open the table from which you want to delatelrécord 

2. Select the record you want to delete by“elicking its row selector box which is on the left end 
of the row. 

$. Press the Delete key or choose, Delete from the Records option on the Home tab. 

4. Click the Yes button to proceéd@With the deletion in the dialog box that appears. 


You can select and delete multiple records by selecting them by clicking the row selector 
and dragging it up or downand then pressing the Delete key. 


Once you deléte*a record and click Yes button to confirm your action, you won't be 
able to restore the vecord. You cannot undo a record deletion by choosing Undo from the 
Quick Avocent bar. If you ever want to restore a deleted record you will have to reenter it 


from the $ 


One or more columns of a table can be deleted in a similar way as deleting records. Keep 
in mind the distinction between deleting a row (record) which is all the fields of information about 
a single entry and deleting a column for every record in the table, It is generally easier to reenter 
a record than a field for all the records. 


When a record in a table is deleted that is related to another table, Access might need to 
delete one or more records in the related table to enforce referential integrity. Before doing so, 
it will display a message. At this point, you must determine whether you want Access to delete 
the additional records which you cannot currently see, T 


+ 
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8.3 WORKING WITH FORMS 


Access forms create the user interface to your table. Although you can use datasheet 
view to perform many of the same functions as forms, forms offer the advantage of presenting 
data in an organized and attractive manner. A form is a tool that makes it easy to view, modify 
or delete information stored in one or more tables in a database. You can also add new records 
using a form. You can arrange the location of fields on a form so that data entry or editing 
operations for a single record follow a left-to-right, top-to-bottom sequence. 


A form is constructed from a collection of individual design elementsiealled controls or 
control objects. Controls include text boxes, labels and frames. Controls’ are the components 
yau see in the windows and dialog boxes of Access and/other Windows applications. You 
use text boxes to enter and edit data, labels to hold field names arid object frames to display 

_ graphics. You can use different ways of creating forms by selecting various options in the 
Forms group which is on the Create tab of Access ribbon@We will use the Form Wizard ti 
create a form. ‘@p/esen| KG various varlble 


y \cle J 


i RS Ñ 
8.3.1 CREATING, SAVING AND EDITING AFÒRM 


The following are the steps for creatinĝform from for the STUDENT table using 
Form Wizard. 


1. Click the Create tab on the Access Ribbon as shown in Fig.8.19 


2. Select More Forms from the Forms group. 
3. Select Form Wizard from the dfop-down list. 


teate External Data Database Tools 


=a Be) SS  Bppwotcnan < 


a aa ga ia M] lank Form 
Table SharePoint Table Form Split Multiple Form 
lists” Design Form Mems TaMore Forms ~ Design 


Forms 


Fig.8.20 Form d bY window for selecting fields 
ijo buttons as needed to moye the name for each of the fields you want from the 


a 


Fig.8.22 Dialo; for selecting style 


Q 


4 
8. Select a form style and click Next Raon to open the final dialog box shown in Fig.8.23. 
Sa 2 


What ttle do you want for your form? 
FORM FOR STUDENT Taste] 


partes Gapiin henni 
Do you want to open the form or modify the form's design? 


a Qpen the form to view o enter information. 
Modh the form's desgn. 


RO «tena Deveoonay 


Enter a title for your form and select one of the opening options to open the form after it 
_ is saved and click the Finish button to save the form. 

The final dialog box in the Form Wizard lets you assign a title to the form and ch O8e the 
way the form is initially opened. If you select the first opening option, the form will oa OPpenediin 
Form view (or Datasheet view if you selected Datasheet view layout) so that you can immediately 
begin using the form to view or modify data. If you select the second opening option, the form 
will open in Design view so that you can modify its design. 

Creating Form for Related Tables 

Very often we need to view data from or enter data in related tablesjer queries at the 
Same time. For example, you want to view the students’ particulars fromthe STUDENT table 
and their results from the RESULT table in a single form. 

To achieve this Access provides subforms. We are goingsfoxcteate such a form using 
Form Wizard. 


Following are the steps for creating the form showslin’Fig.8.24 for the related tables, 
STUDENT and RESULT, in Student Database Management System. 
1. On the Create tab of Access ribbon, click More Forms in the Forms group and select Form 
Wizard from the drop-down list. 
2. Select the STUDENT table in the Tables/Querles drop down list in the first dialog box. 
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3. Move all the fields of STUDEN me 
ho buttons. T table from the Available Fields list to the Selected Fields list 


4, Inthe same dialog box, select the R 
i j ESULT table als 
Fields list to see them in the subform and click the ony iia "aoa 


5, The wizard will ask yo i 
ipa E you want to view your data. Select by STUDENT and also select 
AAN ich is the default choice and click the Next button. 
6. Da i eet layout for your subform and click the Next button. 
7. a style that you like and click the Next button. 


8. Type the title STUDENT DATA EN 
TRY F 
E ENTON ORM for the form and RESULT for ti@subform and 


8.3.2 DIFFERENT FORM views 10 Y 


oon a three basic types of forms depending on the layeut. These are columnar, 

ular =m latasheet forms. We select the type of form in the Fora? Wizard dialog box when we 
specify e layout as shown in Fig.8.25. When we select thétform type in the dialog box, the 
window on the left shows its layout. 


Form W 


What layout waid you ike for your form 


lat te Fig.8.25 Selecting a form type. >ya n 


8.3.3 NAVIGATING THROUGH RECORDS IN A FORM 
A small toolbar is permanently placed in the lower left corner of the form window 

as shown in Fig.8.26. This toolbar will help you to navigate through the existing records 
new records. To view a specific record, click the empty box in the centre of the 
bottom left corner and type the record number and press Enter. You can 
in the ribbon of Home tab to go to a record that contains specific 
— 


è 
ag 


pa creato a new record, click the New Record button that contains the asterisk on h 
toolbar at the bottom of the form window or click 


the New Record button in the Records group of 
Home tab. The new record will be added to the 
end of the table and will be displayed in the form 
window so that you can enter aunaion into it. 


_ Fig.8.26 Toolbar for navigating through records 


Modifying record N 

To modify data of a record in a form, first display that record ĝn the screen using the 
navigation toolbar and then just click the text box control and enter the new data. As soon as, 
you leave that record data is automatically saved. 


Deleting record 
To delete a record, first display it in the form windewiand then choose Delete Record from 


the Records group of Home tab ribbon. Once you délete a record the data is permanently lost 
and it cannot be restored using the Undo command) 


8.3.5 USING FORM CONTROL: 
You can click any text box control dnd modify the information in a form. You can use Tab or 
Enter key to move through the controls\in’a form. If you want to enter information into the text box 


controls of a form in a sequence, activate the first control by clicking it and then press Tab or Enter 
to move to each subsequent canto To move back to the previous control press Shift+Tab. 


You can also use t ido by clicking the Undo button to reverse any changes you made 


to the galen a wy 


WAYS OF CREATING, SAVING AND EDITING QUERIES 


u can create a large variety of queries in Access. You will learn the basics of creatii 
ies using Query Wizard and Query Design. These two methods for creating queries 
in the other Soup of Create tab of Access ribbon. 


2. Click Query Wizard in the Other 


group and select Si 
indow shown in Fig.8.27. P ect Simple Query Wizard from New Query 


This wizard creates a select query 
from the fields you pack. 


Fig.8.27 New Query window, 
3. Select the STUDENT table from the Tables/Queries drop-down list. 
4. Move the fields STUDENTID, STD NAME and:CLASS from the Available Fields list shown 
. in Fig.8.28, to the Selected Fields list and click‘Next. 
5. Enter the title STUDENT NAME AND CLASS for the query and click Finish. 


= ee Sk — —-— — — 
‘ 
Simpie Query \ 


Table Query 
ng a Select Query 

ie following are the steps for creating a Select Queryithal will display all the records of 
‘table in which the CITY field is ISLAMABAD 

Create tab. s 
k he Query Design icon in the Other groug%®Snng up the query design window. 
STUDENT table and close the She Fable window 


ck all the fields one by one igtthe box labeled STUDENT above the query design” 
d names will appear at Litie top of each column in the query design grid. 


criteria ISLAMABAD nhe Criteria row in the CITY column as shown in Fig.8.29. 
3 


6. Click the Save icon above the Access ribbon to save the query. When you are prompted for 
the query name, enter STUDENTS LIVING IN ISLAMABAD and click OK. 

7. Torun the query, click the query name in the Navigation Pane on the left side of the screen. 
You will see a datasheet displaying records of all the students who live in Islamabad as 
shown in Fig.8.30. You can also run the query without saving it. After creating the select 
query, click Run in the Results group of Design tab on Access Ribbon. 


STDNAME - CLASS - DOB -| „e 
XI-A 12-May-96 ISLAMABAD 


: 3 JAVED XI-A 01-Mar-96 ISLAMABAD 
6 ZEESHAN XI-B 28,.Der-95 ISLAMABAD 
(New) 
E Fig.8.30 List of RETR livigg SNsiamabed 


Creating an Update Query 

Update queries are used to change, ad@*Or delete data in existing records. You cannot 
use an update query to add records to omdelete records from a table but you use it to change 
existing null values to non-null values.ané>non-null values to null values. 


We are going to create anafpdāte query that will update the CITY field of all the records 
that have the data ISLAMABADsiq ‘the STUDENT table to LAHORE. The easiest way to create 
an update query is to first créate’a select query and then convert it into an update query. 

The following are’ ithe’steps to create update query. 

as 
1. First create the.select query with the criteria ISLAMABAD in the CITY column. 
2. On the Desi tab in the Query Type group as shown in Fig.8.31 click Update. 


External Data Database Tools Design 
QD Union 
x @ Pass-Through | 
Select Make Append Crosstab Delete ; 
Table aĝ, Data Definition 


a De aa aE — 


To ro ane Guay a rd en ohowrter ORE 
nin tha Update To row. 

taep left corner of the screen. 

e query and click OK. 


CLASS DOB 
STUDENT STUDENT STUDENT STUJ 


Fig. 8.32 Query Design grid for creating Undateiery , 
ete Query 

queries are used to delete entire records from tables along with the primary key. 
of creating a delete query using query design window is very similar to creating 
. To do this, first create a select query teSelect the records that you want to delete 
iconvert it into a delete query. 

> in our Student Database Managegey System we want to delete records of all the 
of class XI-B. rae 


on 
are the steps to croata Puer. 


ect led records, click Run in the Results group of Design tab. Access will ask 
19 Our action, click Yes to confirm. 


data in tables, determine which records are on the “one” side of the 
n the “many” side. If you want to delete records on the “one” side of the 


_ Query Tools 
| Database Tools | Design 


: cascading delete. If you need to delete records only on the “one” side of the relätiariafip, yad 
first delete that relationship and then delete the data. If you need to delete records only on the 
many side of the relationship, you can create and run your delete query without having to change 


the relationship. TOR 
Creating an Append Query k i ay 

Append query is used to add records from a more source table to a destination table. 
Very often, the source and destination tables are in the same database. d queries are 


not used to change the data in individual fields in existing tables. For “his we use update 
query. When appending records in table, make sure that the data types-you set for the fields 
in the source table are compatible with the data types that you sébfor the table fields in the 
destination table. 

An easy way to create an append query is first create the select query and then convert 
itinto an append query as we did for creating an updatean delete query. 
4. The following are the steps to create an appendquéry to append records of students of any 

section of class XII to a table in another database. 


2. Open the database that contains the records that you want to append. 
3. Click the Create tab and click Query, Design to bring up the query design window. 


4. Select the table that contains,the*records that you want to append and click Add and then 
click Close. 

5. Double click the felsthot you want to append so that they appear in the Field row on the 
design grid. A 

6. Enter the ct te *“XII-?” in CLASS column as shown in Fig.8.34 The criteria will find all 


the recor contain a 5 letter string in which the first 4 letters are “XII-" and the last letter 
is ul for any section of class XII. 


FIA ' 
Ss 8 Database Devel opr 


of Design tab shown in Fig.8.35. 


@ Pass-Through 
a2, Data Definition 


35 Selec a Oe 


d dialog box shown in Fig.8.36 will appear. Enter nti ne name in which you 
‘append the records. Choose to append records to andéther database and enter the 
and then click the OK button. 


retrieves records from a table and copies them into a new table. - 
in the database that you have open or you can create it in another j 
a make table query, first create a select query and then convert it into 

a location for the new table and then run the query to create” 


E Click Make Table in the Query Type group of Design tab. The Make Table dialog box will 
appear as shown in Fig.8.37. 


3. Ifyou want to place the new table in the current database, select Current Database otherwise 
select Another Database and enter the location and the file name of the other database. 
4, Click OK. 


5. Click Run in the Results group of Design tab. 


Fig.8.37 Makéable dialog box 
8.5 GENERAQNG REPORTS 


The final product of most databas®,applications is a report. Access combines data in 
tables and queries to produce a reportithat you can print and distribute to people who need or 
request it. Reports provide means fer¢reating printed copies of the information in your database. 
Some reports consist of a singlepage, such as, order acknowledgement and invoice. Multi-page 
Access reports are more comig than the single-page reports. These reports include catalogs, 
general ledgers, financial statements and examination result sheets. 


8.5.1 CREATING ASSIMPLE REPOF ISING REPORT WIZARD 


ci create a simple report that will display all the fields of STUDENT table in 
name and having portrait orientation. 


We are g 


| ‘in the Tables/Queries drop-down list. 
m Available Fields list shown in Fig.8.39 to the Selected Fields list. 


au 


Which fields do you want on your report? 


Fig.8.39 First screenOfReport Wizard 


ct STD NAME to sort the reportby student name and select ascending order by clicking 
e button on the right side as n in Fig.8.40. 
R AN 


for your records? 
painitan Stew 
| by up fields, in either 


Access ano to sort re 
_ Descending order for these fields. 
8. Click Next, 
= 9. Select Tabular layout and Portrait orie 
click Next. 
‘Report Wizard 


How would you like to lay out your report? 


cords up to four fields and you can select Ascending or 


ntation for the report as shown in Fig.8.41 and 


ial > ae 


= 4] Adjust the fid width so all fields fit on 
a page, 


hanam e 


Nis e] Got) 
Fig.8.41 Screen for satin report layout and orientation 
Select a report style from the list sown in Fig.8.42 and click Next. 
10.Enter a title for the report and'click 2k Finish. 
Report Wizard 


se users use reports to display the results of a query, which is what 
Earlier in this unit we created relationship between the STUDENT table 
table in the Student Database Management System. These tables are 
any relationship because a student has many examinations throughout the 
e you want to display the records of all the students who passed in all the 
cts in the First Term Examination and their total marks. First we are going to 


sue y for this report. & 
following are the steps to create the query. oye 


the Create tab on the Access ribbon. 
ck Query Design in the Other group to bring up the ques design window. 
‘both STUDENT and RESULT tables and close the’$How Table dialog box. 


ble click the STUDENTID, STD NAME and CKASS in the box labeled STUDENT 
double click EXAMINATION, MATHS, PHYSIGS)AND COMPUTER in the box labeled 
ILT. 


set up the criteria, you need to enter >32%6idw all the subjects and FIRST TERM below 
INATION column in the Criteria rowias’shown in Fig.8.43. 


COMPUTER TOTAL: [MATHS]+[PHY | 


RESULT 
wl 
>32 aS, z 


-s 


by a digit, indicating the sequence in 
eld name, select the text before | 


4 run this query from the Navigation Pane you will see the datasheet that displays - 


pe nts who have passed in all the three subjects along with the total marks 


STUDENT DATABASE: Database (Accees 2007) - Macrosolt Accent 
CALCULATING TOTAL MARKS > 
SIDNAME =| CLASS ~ [EXAMINAT + MATHS =| PHYSICS + COMPUTER - TOTAL 
is XbA FIRST TERM 70 6 E] 
xi-8 FIRST TERM 7 83 oe 
4 KHURRAM XI-A FIRST TERM 87 2 AO v 
6 ZEESHAN Xı-8 FIRST TERM 78 6 > 85 


atasheet view of query that displays résuilts of students who have passed in all the three 

he subjects alo the total marks A 

Now, we are going to use this quéryto create the report that will print the records of all 

e students who have passed in all thrée subject along with the total marks. aa 
we 


The Following are the stare create the report. A 
N Fer 
N Í _] Blank Report 


; $ Report Report 
fl Report Wizard Design 


$ 


tab on the Access ribbon and click Report Wizard in the Reports 


ATING TOTAL MARKS from the drop-down list of 
8.45. 


Available Fields list to the Selected Fie 
pearen Tes imes a eg laa 


An i 


Which fields do you want on your report? 
‘You can choose from more than one table or query: 


a 


kal INS 


t 


N a] 


Cancel a Next > Binish j 


N J) 


we 


ae Fig.8.45: Seleatingquery in Report Wizard 
k the Next button to accept the default for viewing the data. 
~~ 


sk the Next button to acce] "default grouping level. 


Report Wiza oe 


_ How do view your 
daia? 
s aN 


COMPUTER, TOTAL 


Fig.8.47 Screen for sp Sing grouping levels 
i “a Select the Aspect style for the repor w click Next. 


Ra 
Š 
x 


seumog 


$9 


Label above 


Control from Deta: 


Cance 4a text Erwsh 


a 


h Fig.8.49 Screen dhSelecting report style 
a Give your report the title CALCULATION OF TOTAL MARKS and click Finish as shown 


What tite do you want for your report? 
CALCULATION OF TOTAL MARKSI ` 


That's al the information the wizard needs to create your 


— 


Do you want to preview the report or modify the report's 
© Preview the report. 


D 


clicking 


1 ZANEER XI-A 
FIRST TERM 


2 MANSOOR xI-8 


AST TER 4 EF 69 22 

4 KHURRAM XI-A 
RST TER % 92 30 28 

6 ZEESHAN xI-€ 
6 8s 238 


Fig.8.51 Report of students who passed in all three subjects along with their total marks 


8.5.3 VIEWING AND PRINTING REPO! 
Viewing a Report iA 
When you create any database object, it is displayed in the Navigation Pane on the left 


side of the screen. To view the report, you just have to double click it. 
N 


report that you want to print from the Access Navigation Pane by double clicking it. 
2. Click the Microsoft Office button and then click Print. Keyboard shortcut for this command is 


- Ctrl + P. 
3. Specify the Print dialog box options and click Print to print your report. 


i 


r Point 


jek print all the pages in the report without using 9 RPT 
in the Navigation Pane and click Print. Access will print 
“headers, footers and orientation (portrait or landscape) ; 
‘change any of these properties when you use this option. Se 
Formatting Reports and Form 
Reports: forms are used to display information c g : 
h use the tetris and tools to format their controls. These rer pe: 
thods for moving and aligning the various controls, for changing ne gO a 
nging the color, border and shading effects for different elements. Ten vork with conti 
Of a report or form, double click the report or form in the Navigation Pan After ope the 
report or form, click the View option in the Home tab ribbon and gelect Design View. Now 
_ you can move any control to different position, change font dze, style, color or change 
background of a control, etc. 


P) 
ontained in your database and 


‘| key Pom 


> Microsoft Office Access 2007 is 
and it is the most popular 
databases. 


It provides tool for cre: 
> In Access all th 
database ma 


ember of Microsoft Office 2007 integrated software 
e used worldwide for developing and managing 


Ss > 
O forms, queries and reports that make up a database. 


ation of a database in stored in tables since it is a relational 
ent system. 


ure of Access allow to alphabetically or numerically sort the records in a table 
g or descending order. 
3 a tool that makes it easy to enter, delete Modify 

t s ' , and view the ini 
‘one or Beets in a database. It presents data in an orga 


R database object that organizes and formats data stored in tables or queries to 
make it presentable and meaningful to other people. Reports are used to print data stored 
in tables and queries which is an essential part of using a database. 


Columnar report displays each field of a record on a separate line with a label to its left. It 
spreads the information for a single record over many rows. 


Tabular reports display fields of records in a horizontal row with field labels at the top of the 
report. 


Exercise 


+ Select the best answer for the following MCQ 
i, Which of the following is used to gather informationthased on one or more criteria? 


A. Table B. Form 
C Query D}\Report 
li. Which data field type is used to provide deScriptive comments? 
A. Text Bò Memo 
C. Autonumber D. Yes/No 
ili. Selecting records in a table which'match a given criteria is known as: 
A. Sorting data B. Searching data 
C. Updating data DJ Filtering data 
iv. The maximum numbemof records in a table that can use the Autonumber field is 
slightly more than: 
A. 1Million x B. 1 Billion 
©) 2Billion <> D. 3 Billion 


v. Which data object stores all the information of a database? 
Tab! B. Form 


Ç. D. Report 

vi. What is the default value of number of characters for Text data type in Access? 
B. 40 
D. 60 

used to add records from a table to another table? 

‘BY Update query 

d query D. Make Table query 

query is used to change data in existing records? 

ect que (B) Update query 
D. Make Table query 


he following questions. 
e performed using Microsoft Office Button? 
ys of deleting records in a table. 

advantages of using forms? 

t by referential integrity? 
how records can be added and deleted using form 
columnar, tabular and datasheet layouts of formē 

the use of Query Design grid? . 
penOffice Base? 

ate between update and append que! 


msare created. 
or Creating relationships between tables. 
es of queries that can be created in Access. 


z Give a ae 


as 


g operations should be performed on the computer. Ss fi 


ting and editing relationships between ta 
atting and printing Forms and Report: Q 
different Queries and Reports to e: esired information. 
pare Address book using Acc different queries and reports to extract desired 
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; UNIT 2 
ó T 
- answer for the following MCQs. 
5) il (A) iv. (8) v. (C) 


vii{A) ix. (C) x. (D) 


the answer for the following 
“i. (©) ii (C) iv. ASS. (C) 
vii.(A) viii.(D) ix x. (D) 

$ 
S 
Ss 

wer the following MCQs. 
(0) v(a) vc) 
= vwili(D) ix. (B) x. (D) 


UNIT 5 


lect the best answer for the following MCQs. 
) i. (A) ti. (D) iv. (C) ve) 
vii{A)  viii{B) ix. (C) x. (D) 
_ ® 
L UNIT 8 S 
f Select the best answer for the following M Ss 
i. (C) ji. (B) ii. (D) iv. (C) < A) 
vii(C)  viii.(B) ix. es x. (B) 
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fees program designed to perform a specific ‘task, o such as 
aie aak payroll, Playing music or creating animated display. 


k: 
‘ that u fyanslates assembly language pi 
language for execution by the computer. 
A type of transmission in which the time interval betws 


being transmitted varies s RN 
8 


medium is usually a single! 


A type of topology in which the 

Cable to which all the devices ar tacks 
ea p Nes 
Small amount of erred semi Actor memory which exists inea 


microprocessor or on the m B¥d of a computer. 


A mode of operat aehvork vhich communication path is first} 
established between It rce and the destination and used exclusively) 
[for the duration o t 


esources that are shared byo 


mputer on the network acts as eithe 


cation lines used to transmit data between computers, st 
one line, fiber optics or coaxial cable. 


"A system prem that translates. entire program written in a hig 


geo into machine language program for execution by the co 


p 


sal ona most ofis component 


between mo or more 
te with each computers so that th 


A general-purpose software that allows users to create 
database. 


A person in charge of a group who is responsihiiie 
database and the use of DBMS 


| 
ri — S 


A collection of many different data fil in such a way that informa lon 
can be retrieved from several file x neously. i 


A computer program whose Sse is to control the operation of a 
hardware device 


—_—_—_———— 
s by carrying out instructions given to itin 
| 
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MEANA which the actual physical location of a memory word 
has no effegattphow long it takes to read from or write into that location. 


= 


A thi Ep hteresi to an organization about which data is to be held. 


rammatic way of representing the relationship between entities in a 
base 


An intermediate form between hardware and software 
‘software embedded in electronic devices during their 


Glossary 


A type of information exchange method between two communicating 
devices whereas information can be exchanged in both directions 
alternatively. 


u generated by an output device, such as printer on paper that is 
permanent record of information and cannot be changed. 


P ` 7 
Physical components of computer, such as monitor, keyboard, hard disk, 
printer, along with the circuitry connecting them. 


— | 


7 = 
A database model in which data is organized ida tree-like structure. 


ae. AVY ES) 
The major language of the Internet's Werle Wide Web to write web pages. 


A silicon chip that consists offminiature logic circuits etched on it. F 


A system software thatfapslates high-level language program into machine 


language but it translates one instruction at a time and executes it before 
translating the nextunstruction. 


fess made up of 32 bits that identifies a host on itera | 


al Standards Organization, based in Geneva that develops 
s for various devices. 


yoi consists within a limited geographical area such as a 
4 ees fA number that points at a location of a word in memory. 


cere nt fiber optic cables that could s 


integers, 
gs. Objects are used in object-oriented programming 
++ and Java. ’ 


A database model that Stores objects rather than data, such as 
real numbers and strin 


languages, such as C 


Computer software that is available in the form of source code that 


Operating System 


allows 
users to study, change and improve it. 


A system software that manages the hardware and softWare resources of a 
computer system, such as CPU, storage and all the input/output devices. 


los! 


—— > 
Open System Interconnection is a standard model of a data communication 


System developed by ISO to facilitate communication system in which 
equipment from different vendors can cémmunicate with each other, 


Packet Switched 
Network 


A mode of operation in which each message transmitted through the 
network is first divided into a number of smaller units known as packets. 
Each packet contains addfessing information and the packets are 
reassembled at the destination. 


r-to-Peer Network 


í 
; 
4 
a 


A network in which.évery computer is capable of playing the role of client, 
server or both ataie Same time. 


An output device used to produce hardcopy of graphs, maps, engineering 
drawings“and machine components. 


N À unique field of an entity in a database. 


Copfectors at the back of motherboard that provide interface for 
Munication between the microprocessor and input/output devices. 


A language or set of rules that nodes agree to use to communicate over a 
network. 


An object used to gather selected information from a database and organize 
it either for use in reports or for viewing on screen 
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mputer is connected to its r 


At in which each co! 
Bee orny nected in the form of aring. 


neighbor until all the computers are con 


A device that reads network addressing information in,tie® Sacket and vray 
add more information to get it through the network. 


If a database table needs to be searched on a fie other than the p 
key, itis known as a secondary Sie £ 


A type of memory in which the accessMime is not t constant but varies 
depending on the address location 


A computer on the network thafeisres resources TE others to use. 


A proprietary software thátgfs"given to people free of charge in a compact 


disk along with periodicals’ or magazines or it can be downloaded from a 
website. 


ri ion exchange method between two communicating 
information can be passed only in one direction. 
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